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Bacteriology. 

WILLIAM C. DOBSON, M. D. 

Bioi:«OGY, chemistry, medicine and surgery, in the progress of their 
evolution, have contributed little by little to the growth of a new 
branch of learning whose subsequent development has been of ines- 
timable importance to each. Indeed, bacteriology illustrates the old 
adage, *'The child is father of the man,*' for while it is the offspring 
of the medicine of the past, it has established itself as the dictator 
of the medicine of the present and future, especially in the manage- 
ment of the infectious diseases. — McFarland, 

In presenting this subject to our readers, we open with 
a brief history of bacteriology, as outlined by Joseph 
McFarland in his admirable work on Pathogenic Bacte- 
ria, published by W. B. Saunders of Philadelphia. 

Our aim is not only to interest physicians, but also to 
stimulatemicroscopists togreater effort and research along 
these lines. Bacteriology is not only a highly important 
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branch of medicine, bnt also a sabject of especial interest 
to the microscopist. Without the aid of the microscope, 
little, if anything would to-day be known of pathogenic 
organisms, in which case the study of infections diseases 
would be materially impeded, and that progress so essen- 
tial to medicine and surgery, hopelessly retarded. 

The Doctrine of Spontaneous Generation. 
''Among the early Greeks we find that Anaximander (43d 
Olympiad, 610 B. C.) of Miletus held the theory that ani- 
mals were formed from moisture. Empedocles of Agri- 
gentum (450 B. C.) attributed to spontaneous generation 
all the living beings which he found peopling the earth. 
Aristotle (B. C. 384) is not so general in his view of 
the subject, but asserts that ^^sometimes animals are form- 
ed in putrefying soil, sometimes in plants, and sometimes 
in the fluids of other animals.'* Three centuries later, in 
his disquisition upon the Pythagorean philosophy, we 
find Ovid defending the same doctrine, while in the Geor- 
gics Virgil gives directions for the production of bees. 
Not only was the doctrine of spontaneous generation of 
life, current among the ancients, but we find it persist- 
ing through the Middle Ages, and descending to our own 
generation to be an accidental but important factor in the 
development of a new branch of science. In 1542, in his 
treatise called De Subtilitate^ we find Cardan asserting 
that water engenders fishes, and that many animalsspring 
from fermentation. Van Helmont gives special instruc- 
tions for the artificial production of mice, and Kircherin 
his Mundus Snbterraneotis (chapter **De Panspermia Re- 
rum") describes and actually figures certain animals 
which were produced under his own eyes by the trans- 
forming iufiuence of water on fragments of stems from 
diflfereut plants. About 1686, Francesco Redi seems to 
have been th<e first to doubt that the maggots familiar in 
putrid meat arose de novo. ^'Watching meat in its pas- 
sage from freshness to decay, prior to the appearance of 
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maggots, he invariably observed flies buzzing around the 
meat and frequently alighting on it. The maggots, he 
said, might be the half-developed progeny of these flies. 

Placing fresh meat in ajar covered with paper, he found 
that although the meat putrefied in the ordinary way, it 
never bred maggots, while meat in open jars soon swarm- 
ed with these organisms. For paper he substituted fine 
wire gauze, through which the odor of meat could arise. 

Over it the flies buzzed, and on it they laid their eggs, 
but the meshes being too small to permit the eggs to fall 
through, no maggots generated in the meat; they were 
on the coutrary hatched on the gauze. 

By a series of such experiments Redi destroyed the be- 
lief in the spontaneous generation of maggots in meat, and 
with it many related beliefs." 

In 1683, Anthony van Leeuwenhoek, justly called the 
''Father of microscopy," demonstrated the continuity of 
arteries and veins through intervening capillaries, thus 
affording ocular proof of Harvey's discovery of the circu- 
lation of the blood ; discovered bacteria, seeing them first 
in saliva, discovered the rotifers, and first saw the little 
globules in yeasi which Latour and Schwann subsequent- 
ly proved to be plants. 

Leeuwenhoek involuntarily reopened the old controver- 
sy about spontaneous generation, by bringing forward a 
new world, peopled by creatures of such minuteness as to 
suggest not only a close relationship to the ultimate mole- 
cules of matter, but an easy transition from them. In 
succeeding years tlie development of the compound mi- 
croscope showed these minute organisms to exist in such 
numbers that putrescent infusions, both animal and veg- 
etable, literally teemed with them, one drop of such a li- 
quid furnishing a banquet for millions. Abbe Lazzaro 
Spallanzani (1777) filled flasks with organic infusions, 
sealed their necks, and, after subjecting their contents to 
the temperature of boiling water, placed them under cou- 
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ditions favorable for the development of life, without 
however, being able to prodace it. Spallanzani's critics, 
however, objected to his experiment on the ground that 
air is essential to life, and that in his flasks the air was ex- 
cluded by the hermetically^sealed necks. Schulze (1836) 
set the objection aside by filling a flask only half full of 
distilled water, to which animal and vegetable matters 
were added, boiling the contents to destroy the vitality 
of any organisms which might already exist in them,then 
sucking daily into the flask a certain amount of air which 
had passed through a series of bulbs containing concen- 
trated sulphuric acid, in which it was supposed that what- 
ever germs of life the air might contain would be destroy- 
ed. This flask was kept from May to August ; air was 
passed through it daily, yet without the development of 
any infusorial life. It must have been a remarkably germ- 
free atmosphere in which Schultze worked, for, as was 
shown by those who repeated his experiment, under the 
conditions that he regarded as certainly excluding all life, 
germs can readily enter with the air. The term "infu- 
sorial life*' having been used here, it is well to observe 
that during all the early part of their recognized exist- 
ence the bacteria were regarded as animal organisms and 
classed among the infusoria. Tyndall, stimulated by the 
work of Pasteur, conclusively proved that the micro-or- 
ganismal germs were in the dust suspended in the atmos- 
phere, not ubiquitous in their distribution. 

His experiments were very ingenious and are of much 
interest. First preparing light wooden chambers, with 
one large glass window in the front and one smaller win- 
dow in each tide, he arranged a series of test-tubes in the 
bottom, half in and half out of the chamber, and a pipette 
in the top, working through a rubber diaphragm, so that 
when desired,the tubes, one by one could be filled through 
it. The chamber was first allowed to stand until all the 
coiitnined dust had settled, and was then submitted to an 
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optical test to determine the parity of its atmosphere, a 
powerful ray of light being passed through the side win- 
dows. When viewed througfh the front window, this ray 
was visible as long as there were particles suspended in 
the atmosphere to reflect it. When the dust had com- 
pletely settled and the light ray was invisible because of 
the parity of the atmosphere, the tubeo were cautiously 
filled with urine, beef broth, and a variety of animal and 
vegetable broths, great care being taken that in the ma- 
nipulation the pipette should not disturb the dust. Their 
contents were then boiled by submergence in a pan of hot 
brine placed beneath the chamber, in contact with the 
projecting ends of the tubes, and allowed to remain un- 
disturbed for days, weeks or months. In nearly every 
case life failed to develope after the purity of the atmos- 
phere was established. 

The following extracts from Tyndall's work will illus- 
trate how slowly the doctrine of spontaneous generation 
was abandoned : ''At a meeting of the Pathological So- 
ciety of London, held April 6, 1875, the 'germ theory' of 
disease was formally introduced as a subject for discus- 
sion, the debate being continued with great ability and 
earnestness at subsequent meetings. 

The conference was attended by many distinguished 
medical men, some of whom were profoundly influenced 
by the arguments, and none of whom disputed the facts 
brought forward against the theory on that occasion." 
*^The leader of the debate, and the most prominent speaker, 
was Dr. Bastian, to whom also fell the task of replying 
on all the questions raised." "The coexistence of bacte- 
ria and contageous disease was admitted ; but, instead of 
considering these organisms as probably the essence, or 
an inseparable part of the essence, of the contagium. Dr. 
Bastian contended that they were pathological products 
spontaneously generated in the body after it had been ren- 
dered diseased by the real contagium.'' 
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''The grouping of the ultimate particles of matter to 
form living organiHms Dr. Bastian conaid«»red to be an 
operation as little requiring the action of antecedent life 
as their grouping to form any of the less complex chemi- 
cal compounds." **Sucb opposition, must of course, stand 
or fall by the evidence which its supporter is able to pro- 
duce, and accordingly Dr. Bastian appeals to the law and 
testimony of experiment as demonstrating the soundness 
of his view." *'He seems quite aware of the gravity of 
the matter at hand; this is his deliberate and almost 
solemn appeal : **With the view of settling these ques- 
tions, therefore, we may carefully prepare an infusion 
from some animal tissue, be it muscle, kidney or liver ; 
we may place it in a flask whose neck is drawn out and 
narrowed in the blowpipe flame ; we may boil the fluid, 
seal the vessel during ebullition, and, keeping it in a 
warm place, may await the result, as I have often done. 

After a variable time the previously heated fluid 

within the hermetically-sealed flask swarms more or less 
plentifully with bacteria and the allied organisms, even 
though the fluids have been much degraded in quality by 
exposure to the temperature of 212^ F., and have in all 
probability been rendered far less prone to engender in- 
dependent living units than the unheated fluids iri the tis- 
sue would be. These somewhat lengthy quotations are of 
great interest, for they show exactly the state of the scien- 
tific mind at a period as recent as twenty-five years ago. 

Fermentation and Putrefaction. 

As in the biologic world the generation of life was an 
all-absorbing problem, so in the world of chemistry the 
phenomena of fermentation and putrefaction were inex- 
plicable so long as the nature of the ferments was not un- 
derstood. Cagniard Latour and Schwann in the year 1837 
succeeded in proving that the minute oval bodies which 
had been observed in yeast since the time of Leeuweu- 
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hoek were liring organisms — vegetable forms — capable of 
growth. 

While yeast was looked upon as an inert substance in 
the act of fermenting, it was impossible to anderstand 
how it could impart fermentation to other substances ; but 
when it was learned by Latour that the essential element 
of yeast was a growing plant, the phenomenon became a 
perfectly natural consequence of life. 

Not only the alcoholic, but also the acetic, lactic and 
butyric fermentations have been shown to result from the 
energy of low forms of vegetable life, chiefly bacterial in 
nature. Prejudice, however, prevented many chemists 
from accepting this view of the subject and Liebig strenu- 
ously adhered to his theory that fermentation was the re- 
sult of internal molecular movement which a body in the 
course of decomposition communicates, to other matter in 
which the elements are connected by a very feeble afiBni- 
ty. Pasteur was the first to declare and prove that fer- 
mentation is an ordinary chemic transformation of cer- 
tain substances, tarking place as the result of the action 
of living cells, and that the capacity to produce it resides 
in all animal jind vegetable cells, though in varying de- 
gree. In 1862, he published a paper "On the Organized 
Corpuscles existing in the Atmosphere,*' in which he show- 
ed that many of the floating particles which he had been 
able to collect from the atmosphere of his laboratory were 
organized bodies. If these were planted in sterile infu- 
sions, abundant crops of micro-organisms were obtaina- 
ble. By the use of more refined methods he repeated the 
experiments of others, and showed clearly that "the 
cause which communicated life to his infusions came from 
the air, but was not evenly distributed through it." 
Three years later he showed that the organized corpus- 
cles which he had found in the air were the spores or seeds 
of minute plants, and that many of them possessed the 
property of withstanding the temperature of boiling wa- 
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ter — a property which explained the peculiar resalts of 
many previous experimenters, who failed to prevent the 
devetopcnent of life in boiled liquids enclosed in hermeti- 
cally*seaied flasks. Chevrenl and Pasteur (about 1836) 
proved that animal solids did not putrefy or decompose 
if kept free from the access of germs, and thue suggest- 
ed to surgeons that the putrefaction which occurred in 
wounds was due rather to the entrance of something from 
without, than to some change within. 

The deadly nature of the discharges from these wounds 
had been shown in a rough manner by Gaspard as early 
as 1822, by injecting some of the material into the veins 
of animals. 

The Study of the Infectious Diseases. 

Probably the first writing in which the direct relation- 
ship between micro-organisms and disease is indicated is 
that by Varro, which says : ''It is also to be noticed, if 
there be any marshy places, that certain minute animals 
breed there which are invisible to the eye, and yet, getting 
into the system through mouth and nostrils, come serious 
disorders (diseases which are difficult to treat)" — a doc- 
trine which, as Prof. Lamberton, to whom I am indebt- 
ed for the extract, points out, is handed down to us from 
''the days of Cicero and Cssar," yet corresponds closely 
to the ideas of mitlaria which we entertain at present. . 

Surgical methods of treatment depending for their suc- 
cess upon exclusion of the air, and of course, incidentally 
if unknowingly, exclusion of bacteria, seem to have been 
practiced quite early. Theodoric of Bologne about 1260 
taught that the action of the air upon wounds induced 
a pathologic condition predisposing to suppuration. He 
also treated wounds with hot wine fomentations. The 
wine was feebly antiseptic, kept the surface free from bac- 
teria, and the treatment was, in consequence, a modifica- 
tion of what in later centuries formed antiseptic surgery. 
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Henri de Mondeville in 1306 went even further than Theo- 
doric, whom he followed, and taught the necessity of, 
bringing the edges of a wound together, covered it with 
an exclusive plaster compounded of turpentine, resin and 
wax,* and then applied the hot wine fomentation. In 1671 
Kircher wrote a book in which he expressed the opinion 
that puerperal purpura, measles and various other fevers 
were the result of a putrefaction caused by worms or 
animalcule. His opinions were thought by his contem- 
poraries to be founded upon too little evidence, and were 
not received. 

Plencig of Vienna became convinced that there was an 
undoubted connection between microscopicanimalcules ex- 
hibited by the microscope and the origin of disease, and 
advanced this opinion as early as 1782. 

Unfortunately, the opinions of Plencig seem not to 
have been accepted by others, and were soon forgotten. 
In 1704 John Colboch described "a new and secret meth- 
od of treating wounds by which healing took place quick- 
ly, without inflammation or suppuration." Boehm suc- 
ceeded in 1838 in demonstrating the occurrence of yeast 
plants in the stools of cholera, and conjectured that the 
process of fermentation was concerned in the causation of 
that disease. 

In 1840, Henle determined that the cause of infectious 
diseases was to be sought for in minute living organisms 
or fungi. He may be looked upon as the real propounder 
of the Qerin Theory of Disease, for he not only collected 
facts and expressed opinions, but also investigated the 
subject ably. The requirements which he formulated in 
order that the theory might be proved were so severe that 
he was never able to attain to them with the crude meth- 
ods at his disposal. They were so ably elaborated, how- 
ever, that in after years they were again postulated by 
. Koch, and it is only by strict conformity with them that 
the definite relationship between bacteria and disease has 
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been determined. Briefly summarized the requirements 
are as follows : 

1. A specific micro-organism must be constantly asso- 
ciated with the disease. 

2. It must be isolated and studied apart from the dis- 
ease. 

3. When introduced into healthy animals it munt pro- 
duce the disease. 

PoUender (1849) and Davaine (1860) succeeded in demon- 
strating the presence of the anthrax bacillus in the blood 
of animals suffering from and dead of that disease. Sev- 
eral years later (1863), Davaine, having made numerous 
inoculation-experiments, demonstrated that this bacillus 
was the materies morbi of the disease. The bacillus of 
anthrax was probably the first bacterium shown to be 
specific for a disease. Being a very large bacillus and a 
strong vegetative organism, its growth was easily observ- 
ed, while the disease was one readily communicated to an- 
imals for experimental purposes. In 1873 Obermeier ob- 
served that actively motile flexible spiral organisms were 
present in large numbers in the blood of patients in the 
febrile stages of relapsing fever. Klebs who was one of 
the pioneers of the germ theory, published in 1872, his 
work upon septicemia and pyemia, in which he express- 
ed himself convinced that the causes of these diseases 
must come from without the body, Billroth strongly op- 
posed such an idea, asserting that fungi had no especial 
importance either in the processes of disease or in those 
of decomposition, but that, existing everywhere in the air, 
they rapidly developed in the body as soon as through 
putrefaction a "Faulnisszymoid," or through inflamma- 
tion a ''phlogistischezymoid," supplying the necessary 
feeding grounds, was produced. In 1875 the number of 
scientific men who had entirely abandoned the doctrine of 
spontaneous generation and embraced the germ theory of 
disease was small and most of those who accepted it were 
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experimenters. A great majority of medical men either 
believed, like Billroth, that the pretence of fangi where 
decomposition was in progress was an accidental result 
of their univer^^al distribution, or, being still more conser- 
vative, retained the old unquestioning faith that the bac- 
teria, whose presence in putrescent wounds as well as in 
the artificially prepared media was unquestionable, were 
spontaneously generated tber^. Before many of the im- 
portant bacteria had been discovered^ and while ideas 
upon the relation of micro-organisms to disease were most 
crude, there were suggested some practical applications 
that produced greater agitation and incited more obser- 
vation and experimentation than anything suggested in 
surgery since the introduction of anaesthetics — namely, 
antisepsis. '<It is tg one of old Scotia^s sons, Sir Joseph 
Lister, that the everlasting gratitude of the world is due 
for the knowledge we possess in regard to the relation ex- 
isting between micro-organisms and inflammation and 
suppuration, and the power to render wounds aseptic 
through the action of germicidal substances." Lister, con- 
vinced that inflammation and suppuration were due to 
the entrance of germs from the air, instruments, fingers, 
etc., into wounds, suggested the employment of carbolic 
acid for the purpose of keeping sterile the hands of the 
operator, the skin of the patient, the surface of the wound, 
and the instruments used. He finally concluded an oper- 
ation by a protective dresting to exclude the entrance of 
of germs at a subsequent period. Listerism originated in 
1876, and when Koch published his famous work on the 
Wundinfectionskrankheiten^ (or traumatici nfectious dis- 
eases), in 1878, it spread slowly at first, but surely in the 
end, to all departments of surgery and obstetrics. 

From time to time, as the need for them was realized, 
the genius of the investigators provided devices which 
materially aided them in this work. Some of these have 
been indispensible throughout all subsequent investiga- 
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tionB and have made possible many discoveries that mast 
otherwise have failed. Among them may be mentioned 
the improvement of the compound microscope, the use of 
sterilized culture-fluids by Pasteur, the introduction of 
solid culture-media and the isolation methods by Koch, 
the use of the cotton plug by Schroeder and van Dusch, 
and the introduction of the anilin dyes by Weigert. It is 
interesting to note that after the discovery of the anthrax 
bacillus by Pollender and Davaine in 1849 there was a 
prolonged period during which no important pathogenic 
organisms were discovered, but during which the tech- 
nic was being elaborated. This was again followed by a 
period daring which important additions followed each 
other in rapid succession. 

Thus, in 1873,Obermeier discovered the Spirillum Ob- 
ermeiri of relapsing fever. 

In 1879, Hansen announced the discovery of bacilli in 
the celts of leprous nodules. The same year Neisser dis- 
covered the gonococcus to be specific for gonorrhoea. 

In 1880, the bacillus of typhoid fever was first observed 
by Bberth, and independently by Koch. 

In 1880, Pasteur published his work upon "Chicken- 
cholera.'* In the same year Sternberg described the 
pneumococcus, calling it the Micrococcus Pasteur, 

In 1882, Koch made himself immortal by his discovery 
of and work upon the tubercle bacillus. The same year 
Pasteur published a work upon Rouget du PorCy andLof- 
fler and Schiiltz reported the discovery of the bacillus of 
glanders. 

In 1884, Koch reported the discovery of the '^comma 
bacillus,*' the cause of cholera, and in the same yearLoef- 
fler discovered the diphtheria bacillus, and Nicolaier the 
tetanus bacillus. 

In 1892, Canon and Pfeiffer discovered the bacillus of 
influenza. 

In 1894,Tersinand Kitasato independently isolated the 
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bacillus caaeing the babonic plague then prevalent in 
Hong-Kong. 

In 1894, Sanarelli discovered the bacillus icteroides, 
thought to be specific for yellow fever. 

A new era in bacteriology, and probably' the raost tri- 
umphant result of the modern scientific study of disease, 
was inaugurated by Behring, who presented to the world 
the ^'Blood-serum therapy," and showed as the result of 
prolonged, elaborate and profound study of the subject of 
immunity, that in the blood of animals with acquired im- 
munity to certain diseases (diphtheria and tetanus) a sub- 
stance was held in solution which was potent to save the 
lives of other animals suffering from the same diseases." 



Notes on Microscopy. 

F. SHILLINGTON SCALES, F. R. M. S. 

Make Glass Cells for Microscope Slides. — Tliere 
axe several methods for making glass cells for slides of in- 
sects, samples of ore, etc., each more or less convenient, ac- 
cording to the depth of the proposed cell. For cells from one- 
tenth inch in depth and upward, we have found the plan of 
cutting a ring off a bit of soft glass tubing, the easiest and 
best. This is done very quickly and surely by running a 
diamond pencil around the tubing at the required distance 
from the end, and touching the line thus made with tha 
point of a red-hot poker or iron rod. To run the line smooth- 
ly and evenly, make a little supporter for the tube by nail- 
ing a couple of upright strips, notched at the top in V shape , 
to a wooden block, six inches long. Let the tube rest in the 
notches, apply the diamond firmly to tiie glass, and revolve 
the tube slowly, away from the person. A little practice will 
enable one to make a clean-cut scratch entirely around the 
tubing. In the absence of tho diamond, a little slitting file 
may be used. 

After the ring is removed, smooth the edges by grinding 
with emery powder on a leaden plate. For shallow cells, an 
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ordinary cover-glass may be used, by cementing it to a me- 
tallic ring of proper size, and when firmly fixed, punch a 
hole through the center. Smooth the edge of the hole with 
a round file. Small irregularities will not be visible when 
the cell is filled with mounting medium. Another plan is to 
wet the cover-glass with a little saliva, and press it down on 
the center of the turn-table. Set the plate to revolving, and 
touch the surface of the glass with a writing diamond. With 
a little practice, this is by far the neatest and most expedi- 
tious way. — National Druggist. 

Number of Species of Plants. — Professor S. H. Vines, 
in his opening address to the Botanical Section of the British 
Association at Bradford, gave some interesting figures as to 
the number of species of plants at present known. The fig- 
ures may be tabulated as follows : 



Phanerogams 



SPECIES OF PLANTS. 

r Dicotyledons 
I Monocotyledons 
•j Gymnosperms 



( 



Subsequent additions 



78,200 

19,600 

2,420 

100,220 
5»oii 



105,231 



Pteridophyta 



Bryophyta 



Thallophyta 



CPilicinse (including Isoetes) 

1 about. 
Lycopodinse, about 
Eqisitinse about 



r Musci 
•j Hepaticse 



' Pungi, (including Bacteria) 
Lichens 
Algse (including 6000 Diatoms) 



3.000 

432 
20 



3»45« 



4,609 
3»04i 



39»^3 
5»6oo 

14,000 



7*650 



59*263 



Making a grand total of 175,596 

which,when compared with the 10,000 species of plants known 



1901] MICROSCOPICAL JOURNAL. 16 

to Linnaeus in the latter half of the last century, show how 
vast have been our additions to the knowledge of plants. 
The amount of work for microscopists especially in the latter 
sections, appears to be unlimited. 

Preservation of Medusae. — Medusae should be killed by 
adding a few drops of concentrated chromic acid to sea- water 
containing them. Then well wash in sea-water until the 
chromic acid has disappeared. 

Gradually add glycerin and alcohol to water, until objects 
are in pure glycerin and alcohol of same specific gravity as 
sea- water. 

Freshwater Entomostracha. — Mr. D. J. Scourfield, in 
the Proceedings of the South London Entomological and 
Natural History Society, calls attention to the value of Ento- 
mostracha in experimental biology. "Their commonness in 
all parts of the country, their transparency, the ease with 
which they can be isolated and reared under all sorts of 
conditions, mark out the Entomostracha as particularly well 
fitted for observation in connection with even the most fun- 
damental biological problems of the day." He adds : "We 
badly want detailed studies on local faunas, on the seasonal 
distribution and variation of different species, on the faunas 
of various types of ponds, on the food of tijo most abundant 
forms, and many similar subjects." 

Causfs ok Fractukk ok Steel Rails. — The value of the 
microscopical examination of steel will be brought promi- 
nently before the general ])ublic by the recently issued re- 
port of the Board of Trade committee appointed to examine 
into the cause of fracture of a steel rail at St. Neot^s station 
on Dec. 10, 1895, by which a serious accident happened to 
the down Scotch express. The report itself, dealing as it 
does with various experimental work undertaken by well- 
known experts, is somewhat inconclusive, but the micro- 
scopic examination by Sir William Roberts-Austen gave re- 
sults of the utmost interest and value, Brieflv stated, it mav 
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be said that, according to this eminent authority, good rail 
steel consists of "ferrite," or iron free from carbon, and "pear- 
Jite." which is a mixture of alternate bands of ferrite and 
"cementite,'* the carbide corresponding to the formula FcsC. 
The well developed pearlite with a conspicious banded 
structure is readily shown microscopically, and is character- 
istic of good rail steel. When, however, steel is hardened by 
"quenching," pearlite is absent, and "martensite," which con- 
sists of interlacing crystalline fibres without banded struc- 
ture, takes its place. Sir William Roberts-Austen says that 
"the presence of martensite in a rail should at once cause it 
to be viewed with extreme suspicion, as showing that the 
rail is too hard locally to be safe in use." The broken rail at 
St. Neot^s showed an outside layer of martensite one hun- 
dredth of an inch thick. The report deals further with min- 
ute cracks found in this and other rails, and the enormous 
increase in liability to fracture occasioned thereby, and one 
conclusion drawn is that patches of martensite can be pro- 
duced in a rail, when in use, by local treating caused by 
skidding, followed by the rapid extraction of heat by the cold 
rail. It is thus evident that the microscope will prove to be 
an increasingly valuable means of studying the complex 
structure of steel. For this purpose and for the examination 
of alloys it is used, and already a quite voluminous literature 
is growing up around the subject. 

The Compound Microscope in Pharmacy. 

ALBERT SCHNEIDER, M. D.. Ph., D. 

Compound Microscopes with objectives and oculars fair- 
ly well corrected for spherical and chromatic aberration, 
have been in use for nearly seventy-years, but it is only 
recently that they have been extensively employed in 
pharmaceutical practice. This is due to the fact that phar- 
macy as a science is of recent origin ; only within the last 
decade have the courses of instruction in the colleges of 
pharmacy been based upon scientific principles — at least 
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this applies to the department of botany and its various 
branches, as vegetable materia-medica, vegetable pharm- 
acography and powdered vegetable drugs. The leaders 
in pharmaceutical education admit that a good compound 
microscope is a part of the necessary equipment of the 
intelligent, competent, practicing pharmacist.. . It is, there- 
fore, much to be regretted that there are a number of so- 
called colleges of pharmacy from which students are 
graduated, who have never used or even seen a compound 
microscope. 

Such graduates are wholly unfit for the duties of a mod- 
ern pharmacist, because it is only through the intelligent 
use of this instrument that he is enabled to vouch for the 
purity of most of the vegetable drugs and many other 
substances used in his practice. The advanced workers in 
Pharmaceutical Vegetable Histology abroad, as well as 
in this country, have employed the microscope for a num- 
ber of years.. A f^w eminent specialists of Germany and 
France have studied the histology of medicinal plants 
since 1826. The earlier German investigators also de- 
voted much of their attention to the microscopical exam- 
ination of foods and ipices, textile fabrics and various 
other commercial products. Some of this work was really 
herculean^ and it would be highly interesting to enter into 
a fuller discussion, but space will not permit. According 
to Pocklington, the use of the compound microscope in 
English pharmacy, dates from 1860, when Dr. Hassell 
laid before the Botanical Society of London, a paper on 
the histology of coffee and its adulterants. The micro- 
scope was introduced into American pharmacy a few years 
later. In England, as well as in the United Spates, the 
use of the compound microscope in pharmaceutical prac- 
tice progressed very slowly, until about 1880 or a few 
years later, in spite of the earnest recommendation of a few 
leading teachers aud investigators. Since 1880, some very 
energetic work has been done in America. Many of the 
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inveHtigations are, however, defective, and a mere repe- 
tition of the work already done in Continental Europe, 
particularly in Germany. 

It is much to be regretted that the truly scientific spirit 
does not permeate the English-speaking nations. The 
great majority of the scientific work done is primarily 
instigated and abetted by commercialism and hence does 
not attain to the lasting, far reaching results of the work 
of our patient and careful German investigators whose 
prime motive is to find out. In 1853, Dr. F. Hoffmann re- 
commended the use of the compound microscope in Ame- 
rican pharmacy, calling attention to the value of this in- 
strument in the examination of vegetable drugs and their 
adulterants. 

It was, however, not until some thirty years later that 
the compound microscope was used to any considerable 
extent in the study of vegetable drugs. It was looked upon 
as an impracticable instrument, having no commercial 
significance, and presenting no advantages over the sim- 
ple microscope. Now and then some teacher or investi- 
gator would arise and reiterate the recommendations of 
Dr. Hoffman, or present some new phase of microscopic 
work in pharmacy, only to be met with the same indiffer- 
ence, if not actual opposition and ridicule. It is, there- 
fore, little wonder that slow progress should have been 
made in the histologic study of medicinal plants. In Ger- 
many the compound microscope found a steady use in 
pharmaceutical practice. In 1866, Berg published his ex- 
cellent atlas illustrating the histology of the more import- 
ant vegetable drugs, and even at this date there is noth- 
ing prodj^ced by an English or American investigator 
which equals this work. — Meyer Brothers Druggist. 

Formaldehyde. — It is put into milk for a preservative. 
Five tests for its detection are reported by Herman Harms 
in the Bulletin of Pharmacy, Detroit, Mich. Send 10 cents 
for the August number of 1900. 
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Extracts From English Postal Microscopical 

Society Note Books, 

WILLIAM H. BURBIDGE. 

Polyp of Alcyonium palmatum. One of the Anthozoii, 
is of a higher organization than Hydroida. ItiA the cream 
colored, fleshy substance commonly called dead men*s fin- 
gers. The protruded polyp is an elevated tubular column 
of translucent substance terminating in an expanded flow- 
er of eight slender-pointed petals — the tentacles of the 
polyp. "The spicules in this creature are of interest, be- 
ing of varying forms. • In Alcyonium the sexes are sep- 
arate, and even the sexes of different colonies are dis- 
tinct. In any one commonwealth the individuals are 
either all males or else all females. 

The ova and sperm masses are borne on stalked cap- 
sules upon the free edges of the mesentaries, or straight 
bands that run down the tube below the curled up fila- 
ments,and development takes place outside the parent. 

The embryos are free, swimming by cilia. They soon 
fix themselves and by continued budding produce colo- 
nies." (Hornell.) 

Stalked Larva op Antedon. — This is better known 
by the name of Comatula iJo«acea, or **feather-star." Mr. 
Hornell, in his "Journal of Marine Zoology,'* describes 
the delight with which he first pulled up, on a lobster-pot, 
a colony of this most lovely of star-fishes. lean also re- 
call a red-letter day long ago when I pulled up in a dredge 
a mass of these beauties in Tar bay, one of the greatest 
prizes, I think, round our English coast. Its body con- 
sists of a disc some half inch across, from which proceed 
ten long slender arms, bearing numerous pinnules on 
either side. These often reach 3^ inches, so that the crea- 
ture has a span of 7 inches. 

The sexes are separate, and the genital organs are situ- 
ated not in the body disc, but in the tiny pinnules of the 



^ 
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arms. The fertilized ova are set free as barrel-shaped em- 
bryos which acquire four encircliug bands of cilia. Next 
appear a few minute calcareous plates within this embryo, 
forming as it were, a tiny cask set upon a tiny stalk. 

Free swimming life being now alinost ended, a disc 
containing a perforated plate appears on the lower ex- 
tremity of the stalk ; and by this attachment is made to 
any object that happens to be in the way. The soft, bar- 
rel-shaped mass of the swimming larva has now shrunk 
and adapted itself to the form of the enclosed calcareous 
skeleton^ and the creature is fairly launched upon the stalk- 
ed and anchored period of its life. In this stage the 
skeleton is made up of a basal plate, rooting the animal 
to its host, a considerable number of Joints set end to end 
forming a stalk upon which is seated the cup-shaped 
frame-work of the body, consisting of two circles of large 
perforated plates, respectively the "basals" and '*orals.*' 

The former form the base of the cup, and the latter the 
upper ones. Growth after this is rapid ; other circles of 
plates appear, the ten arms proceed from one of the cir- 
cles, the top joint enlarges into a plate-like structure and 
develops claw-like jointed organs, the cirri. The body 
breaks off from its stalk and becomes free to creep among 
the rocks at will, or swim gracefully with rythmic beats 
of its long feather-like arms. Special interest attaches 
to this beautiful creature from tht great part played by 
its relations, if not its ancestors, which lived during for- 
mer periods of the earth's history, for the Encrinites, 
whose remains contributed to greatly build up the huge 
masses of our mountain limestones, were but gigantic 
Pentacrinoids of structure practically identical with the 
stalked larva of the Antedon {Hornell), Dr. Carpenter's 
"Microscope" has a good plate of the rosy feather-star. 
My remarks hav^ been largely taken from ''Gosse** and 
from Cassells ^'Natural History." also from Horneirs 
••Journal of Marine Zoology." 
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Origin of English Scientific Societies. 

From SCIENCE-GOSSIP. 

At the opening meeting of the 147th Session of the So- 
ciety of Arts, held on November 21st, 1900, the address 
given was by Sir Johu Evans, K. C. B., D. C. L., LL.D., 
So. D., F. R. S., upon the "Origin, Development, and 
Aims of our Scientific Societies." 

Sir John Evans stated that no learned Society had re- 
ceived a Royal Charter before 1662, when the Royal So- 
ciety was incorporated. The Society of Antiquaries was 
however, much older, having been founded about 1572. 
Among the meeting places of this staid and respectable 
body was the **Young Devil" tavern in Fleet Street. The 
Society before which the address was ^iven was founded 
iu 1764, and incorporated nearly a century later, in 1847, 
as the ''Society for the Encouragement of Arts, Manufac- 
tures and Commerce.*' From the trio of Societies — the 
Royal, Antiquaries and Arts — Sir John mentioned that, 
nearly all the numerous leading learned societies in ex- 
istence in this country had sprung by a natural process 
of evolutiou. The first, perhaps, was the Medical Soci- 
ety, founded in 1773. The Linnean Society for the culti- 
vation of Natural History followed in 1788. The lecturer 
pointed out that during the century now drawing to its 
close the vast advances in science and the innumerable 
aspects which it assumed had led to the foundation of the 
numerous scientific societies with more or less limited 
scope. These were by no means confined to science as 
represented by the ordinary acceptance of the word, as 
many were literary and philosophical iu their aims; that 
of Manchester dating baqk to 1781. The offshoots of the 
Society of Antiquaries had not been so numerous, nor so 
impbrtant, as those from the Royal Society; the field ot 
archsBological research being more restricted than that of 
pure "natural knowledge.** The Society of Arts was the 
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first in England to devote attention to the important sub- 
jects of forestry and agriculture ; the Royal Agricultural 
Society not originatinjf? until 1838. It was the Society of 
Arts also that laid the foundation for the Institute of Civil 
Engineers and its offshoots. At the Society of Arts in 
1841 there was formed the Chemical Society, from which 
arose the Institute of Chemistry in 1877. The same birth- 
place may be claimed for the Society of Chemical Indus- 
try and the Sanitary Institute. Similarly originated were 
the City Guilds Institute and even the Science and Art 
Department at South Kensington, though the latter was 
influenced by the Great Exhibition of 1851. The Photo- 
graphic Society grew from an exhibition of photographs, 
the first of its kin4, held in the Society's rooms. 

It was also the parent of the Royal College of Music. 
Sir John Evans pointed to the fact that without our Soci- 
eties it would have been impossible for knowledge to have 
progressed as it has during the past century. They bring 
about that healthy competition which stirs men from rest 
or torper ; a state once described by the secretary of the 
Society of Antiquaries, when he said ; "Would to God 
there was nothing in the world older than a new-laid egg." 



Bacteriological Notes. 

BY THE EDITOR. 

Improved Culture Medium for Gonococous. — Tubes 
of gelose are melted, and cooled to 40° C. Half the vol- 
ume of blood— drawn directly from the artery of a rab- 
bit — is added to the tubes of gelose, which are cooled in 
a slanting position. The growth of the gonococcus in this 
medium is very rapid, characteristic colonies being pres- 
ent in twenty-four hours. — Annales Dermatclogie, 

Bacteria in The Arctic Regions. — Some interesting 
facts concerning the freedom of the air, water, and even 
the intestinal contents of animals of Arctic regions, from 
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bacteria are cominaDicated by Dr. Levin^ of Stockholm, 
{Annales de 7 Institut Pasteur) who took part in the 
Natthorst expedition during the summer of 1898. Work- 
ing each time with 20,000 liters of air, he found practi- 
cally no bacteria. Sea-water, snow and ice yielded on an 
average one bacterium per 11 c.c. In twelve samples of 
brown mud he found only a single bacterium. The intes- 
tinal contents of polar bears, eider ducks and other birds, 
sharks, sea urchins, anemones, and crabs were nearly al- 
ways sterile. Not only did he obtain no growths, but he 
was unable to find evidence of the presence of bacteria 
after staining the intestinal contents with the usual 
agents. The results confirm the conclusions of Nencki, 
Nuttall and Theirfelder concerning the presence of bac- 
teria as a non-essential factor in digestion. — American 
Journal of the Medical Sciences, 

ANEW Bacillus from Vaccine Lymph.— Nakanishi 
{Centralbl. /. Bakt. Bd. xxvii. No. 18) describes a ba- 
cillus which he finds constantly present in vaccinia pus- 
tules, and which he has experimentally investigated. 
This is present in the epithelial cells of the "vaccine pulp*' 
of calves, either as a rod-shaped form, staining in a bipo- 
lar fashion, or as a sperical or oval form taking the stain 
less perfectly. In the lymph from children, on the other 
hand, the rod-form is not found, but large, round refrac- 
tive organisms are present, similar to those found in calf 
lymph, which are looked upon by the writer as variation 
fbrms of the bacillus. Pure cultures of the bacillus were 
obtained on agar plates both from the calf lymph and 
from lymph drawn from seven-days-old vesicles on the 
arms of children. The organism grows but on solidified 
blood-serum, and resembles morphologically, the diphthe- 
ria and the so called pseudo-diphtheria bacilli ; it is a fac- 
ultative anaerobe. 

Pnbumocoocic Arthritis. — A case of pueumococcic ar- 
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thritis with fatal termination has recently been reported. 
The illness began as an ordinary pneumonia and was later 
complicated by an arthritis of the left shoulder. After 
death, possibly within one hour, the skin over the deltoid 
muscle was seared with a hot iron and a sterilized needle 
was thrust into the joint. A syringef ul of thick green- 
ish\ creamy pus was drawn off. This contained an abun- 
dance of pneumococci in pairs and short chains of three 
or four elements, distinctly encapsulated and in pure cul- 
ture. The leucocytes were polynuclear. The cocci stain- 
ed well by Gram*s method, and when stained by ZiehlV 
solution and partly decolorized in one per cent acetic acid, 
the capsules were very well shown. Typical dew-drop 
cultures were obtained on agar and blood serum. Its vir- 
ulence to mice or rabbits was not tested. 

Ray Fungus. — R. J. Godlee, detailing a series of cases 
of Actinomycosis, in London Lancet, says: To the clin- 
ician the first sight of the fungus is usually obtained in 
the pus evacuated from an abscess, or in the expectora- 
tion, and it is visible to the naked eye as small, round 
granules, sometimes very minute, sometimes larger, of- 
tenest of a pale yellow color, but sometimes white, which 
are easily demonstrated by allowing the pus, or expector- 
ation to flow down the side of the test-tube while it is 
held up to the light, or to run over a microscopic elide. 

They have been compared to particles of iodoform, but 
they are obviously rounded and not of such a bright yel- 
low color. One should always be on the quimvedLuA g^t 
into the habit of looking at the pus from any abscess of 
doubtful origin from this point of view, but especially if, 
on opening the abscess, the amount of pus was less than 
was expected and the finger passes into an indefinite soft 
mass which bleeds with great freedom. The sensation 
imparted to the finger is very characteristic when one is 
accustomed to it. The hemorrhage suggests what is the 
fact, that the growth does not interfere with vessels and 
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is in itself very vascular. If a yellow granule be placed 
unstained in a little water on a slide and the cover-glass 
be gently pressed upon it, it will be seen und^r a low 
power to be made up of rounded masses which are yellow- 
ish on the circumference, but less colored in the centre. 
Under a high power the centre is seen to consist of a 
densely felted mass of threads which is called the mycel- 
ium, and the circumference to contain the so-called clubs 
which, from their radiated arrangement, have given the 
name to the fungus. , 

In some cases, however, these are not to be seen. It 
must not be supposed that the mycelium is made up of 
well-defined threads like the mycelium of a mould or a 
mushroom. It consists of extremely delicate branched 
threads in which a double outline is scarcely to be distin- 
guished, and which sometimes appear to be made up only 
of chains of cocci, which has suggested the latest name 
for the organism, ''streptothrix actinomyces." We are 
told that the organism is easily grown on various media 
and that it then consists at first of these threads, which 
after sometime end in chains of streptothrix, which are 
supposed to constitute the spores of the fungus. At all 
events these, if transferred to another medium, bud out 
into the threads of the so-called mycelium. The clubs are 
very seldom if ever produced in artificial cultures. In old 
cultures bulbous ends to the threads are sometimes ob- 
served, and it is held that the clubs are only produced 
when the organism is growing under difficulties. 

Although it is practically certain that the organism 
grows on cereals and grass, very little is known of life- 
history as a vegetable parasite. It is, however, quite cer- 
tain that it gains access to the bodies of men and beasts 
on pieces of corn or grass which either stick in the teeth, 
or mouth, or are swallowed or inhaled — the moral of which 
ought to be, that we should give up the tempting habit 
of chewing fresh corn, sucking straws or putting pieces 
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of fresh graHH into our mouths. We cannot help inhaling 
the duRt of a threshing-maohine and are most likely ex- 
posed to the inroads of this pestilent organism in a thous- 
and ways which it is impossible to guard against. Once 
settled in the mucous membrane of the mouth, oesopha- 
gus, alimentary tract, or respiratory passages, it begins 
to grow and creates inflammation. Sometimes an nicer 
is produced, sometimes a sort of tumor, and it is usually 
the latter condition that the surgeon is called upon to treat 
or the pathologist to examine. « The tumor is of a pale 
yellowish color, globular in shape, riddled with holes of 
a larger or smaller size containing pus, and very vascular, 
although it presents a superficial resemblance to the in- 
terior of a tuberculous or gummatous deposit. It infil- 
trates all the tissues with which it comes in contact, 
spreading in the intermuscular planes and to some ex- 
tent into the muscles, extending far and wide into the 
calcareous structure of bones, occupying extensive por- 
tions of the solid viscera and forming communications 
between the hollow viscera. 

It sometimes attacks the skin, sometimes it is met with 
in the lymphatic glands and occasionally it is distribu- 
ted to distant parts of the body by the vascular system, 
exactly as in embolic pyemia ; it is then found in the brain 
or joints, or indeed any part of the body. 

The younger forms are wedge or "candle-fiame" shaped; 
others are rod-shaped,and in old cultures, club-shaped and 
rounded forms are common. Experimemtal inoculations 
in calves and guinea-pigs were negative. In rabbits, in- 
tra-peritoneal inoculations were also negative in result, 
but ulceration is produced by inoculation of the cornea, 
and in the epithelial cells of this, round or oval bodies 
are found. These are identical with the bodies described 
by Guinieri and Pfeiffer in the corneal tissue inoculated 
with vaccine lymph, and in the corneal vesicles in variola, 
and which were considered by thepD to be probably pro- 



1901J MICROSCOPICAL JOURNAL. 27 

tozoa. By inocalatioa of cultures of the bacillus into the 
arms of several children, a student, and himself, the 
writer was successful in producing typical vesicles. Two 
other students gave no reaction ; possibly they were im- 
mune. He argues that the described bacillus is in all 
probability the specific agent in vaccinia, but with regard 
to the round and oval forms found in the corneal epithel- 
ium, he hesitates to decide whether they are really vari-^ 
eties of the bacillus so modified by the unfavorable site on 
which they are growing or whether they are degenera- 
tion foci in the epithelial cells themselves. The fact that , 
somewhat similar shapes are found in old cultures seem 
to give countenance to the first view. Much evidence has 
been collected to show that the protozoa of Guianieri, the 
so-called cytorrycytes variolae, are characteristic and spe- 
cific and as the writer has produced identical forms by 
inoculation of cultures of this bacillus, he deduces that 
the bacillus is characteristic of small-pox lymph, and in 
all probability is the exciting factor in small-pox itself. 
Further, as iVe organism resembles the diphtheria bacil- 
lus, he draws a parallel between this disease and variola 
clinically and pathologically, and finds close analogies. — 
British Medical Journal. 

Mbthod of Distinguishing Colonies of Typhoid Ba- 
cilli FROM THE Colon Bacillus. — Dr. J. A. Case (Phila- 
delphia Medical Journal ; Indiana Lancet) describes a 
specially prepared culture medium recommended by 
Piorkoski. This is made by taking 100 parts of urine that 
has undergone ammoniacal fermentation, to which is ad- 
ded 0.6 parts of peptone and 3.3 parts gelatin. The whole 
is heated over a water-bath for one hour, then filtered, 
placed in test-tubes and sterilized in the usual manner. 
The sterilization is repeated for ten minutes on the fol- 
lowing day. To make the test, the stool of a patient is 
first rubbed up in a mortar, and three tubes taken, which 
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are inoculated as follows : The first tube bj the contents 
of two platinum loops ; the second tube is inoculated from 
the first, using four loops, and the third by six or eight 
loops from the second dilution. The contents of each tube 
is then poured into Petri dishes and placed in a cool place 
until the gelatin is solidified ; it is then placed in an oven 
and kept at a temperature of 22^ C. for twenty-four hours. 
At the end of this time the typhoid colonies are seen as 
transparent, filamentous bodies, along side of the coli 
colonies, which are rounded, with well defined edges. Ac- 
cording to the writer, Piorkoski claims to have found the 
typhoid colonies as early as three days after the begin- 
ning of the illness, and he furthermore claims that they 
may be demonstrated in every case. Twenty-six cases 
have been tested, in all of which the results of the test 
were confirmed by the subsequent clinical history. — Mod- 
em Medicine, 

A New Pathogenic Mould. — W. H. Ophuls and H. 
C. MoflBtt in the Philadelphia Medical Journal present a 
preliminary report of a new pathogenic mould which was 
formerly described as a protozoon under the name coc- 
ddiodes immitis pyogenes. 

The patient from whom the organism was obtained was 
a farm laborer aged nineteen, whose sickness began with a 
chill, eleven weeks before admission to the hospital. 

After a few days the left pleura was tapped and a large 
quantity of clear fiuid was removed. The patient had an 
irregular fever, the temperature at times reaching 104 ® 
P. The Diazo reaction was present, but not the Widal. 
About four weeks after the onset of his trouble, painful 
inttammation of the knees, elbows, wrists and ankles de- 
veloped. Later, there was a fiuctuating swelling over 
the left eye, and a large gland developed in the supra- 
clavicular fossa. There was cough, with muco-purulent 
and occasionally bloodstained sputum. There were no 
tubercle bacilli in the sputum. The lungs were irregu- 
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larly consolidated. There was bronchial breathing and 
harsh and dry rales. The heart was enlarged, but other- 
wise normal. 

The leucocyte count was seventeen thousand. The pa- 
tient died, ten days after admission, about twelve weeks 
after the onset of the disease. The autopsy showed acute 
bronchial pneumonia, abscesses of the retro-peritoneal 
lymph glands, and encapsulated empyema, enlarged and 
softened spleen, with colloid swelling of the liver and 
kidneys. In all the diseased parts that were examined 
there were found peculiar parasitic organisms, which in 
the few recorded cases, have been described as protozoa. 
The life history of these parasites shows the youngest 
forms as small, spherical masses of protoplasm enveloped 
in a membrane. The protoplasm id granular, stains well 
and is occasionally vacuolated. The organism sometimes 
attains a diameter of thirty micromillimeters and is all- 
ways perfectly spherical. 

When the adult stage is reached, the capsule breaks, 
and one hundred or more spore-like bodies are detached. 
Locomotion was never observed in the adult forms, nor 
in the spores. The close resemblance of these spores to 
coccidia, led to their classification as protozoa. 

The lesions produced by their presence in the human 
body, are chronic suppurating processes. The organism 
grown upon agar-agar, showed mycelia. Inoculated into 
guinea pigs, it caused suppurating foci, and the same 
mould was recovered as had been noted in the patient. 
The organism was found to develop mycelia, when free 
in a culture medium such as a hanging drop of bouillon. 
— Medicine. 



Medical Convention. — The annual meeting of the Medi- 
cal Society of the State of New York was held at Albany, 
Jan. 29, 30, 31, 1901. Full particulars from A. M. Phelps, 
M. D., 62 East 34th Street, N. Y. City. 
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Quekett Microscopical Club. — The 380th ordinary meet- 
ing" of this club was held on Friday, Oct. 1% at 20 Hanover- 
square. Mr. Georg-e Massee, F. L. S., president, in the chair. 
Messrs. Swift exhibited their new portable microscope as 
shown at a previous meeting, with the addition of their rol- 
ler detachable mechanical stage and a sub-stage condenser 
for use with the lower powers, and of such a focus as to 
give dark-ground illumination through a fairly thick water 
trough. 

Mr. D. J. Scourfield exhibited and described Mr. Ashe's 
camera-lucida, a form of Beale's well-known form, but which, 
by the introduction of a small mirror, obviates the draw- 
back of the latter instrument, which inverts but does not 
transpose the image. Moreover, the drawing can be made 
at any angle of inclination»of the microscope by the use of 
an inclinable table for the paper. Mr. Lewis communica- 
ted some interesting observations made by Mr. E. G. 
Wheler, on "A Remarkable Stigmatic Organ in the Nymph 
of Ornithodorus Megnini," and also on "Ixodes tenuiros- 
tris." Specimens and drawings were exhibited, Mr. D. 
J. Scourfield read a paper on ''The Swimming Peculiari- 
arities of Daphnia and its Allies, with an iccount of a New 
Method of Examining Living Entomostraca, &c." 



NEW PUBLICATIONS. 



Laboratory Directions for Beginnera in Bacteriology. 
Moore, Veranus A. Boston. Ginn & Co., 1900. The cor- 
dial reception tendered to the first edition of Dr. Moore*8 
Laboratory Directions for Beginners in Bacteriology ban 
caused the author th prepare a second edition. This edi - 
tion is somewhat extended, and the literature thoroughly 
sifted. The course is certainly an excellent one and for a 
coarse of medium length has enough details to give the 
student a comprehensive idea of the subject. The work 
can be recommended most cheerfully to those pursuing a 
course in bacteriology. — L. H. Pammbl. 



THE ASA GRAY BULLETIN. 

A bi-monthly Journal of Botany, devoted to the interests 
of teachers, students and amatures. Especial attention is 
given to EDIBLE and poisonous mushrooms and other cryp- 
togams. Prominent teachers of botany, specialists, and 
amateurs, from all parts of the country, are among its con- 
tributors. Subscription price only 50 cents par year. Write 
for special clubbing rates to members of Reading Circles, 
College Clubs and Mycological Societies. Address: 

The Asa Gray Bulletin, Takoma Park, D. C. 
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Recent Knowledge of the Bubonic Plague. 

BY WILLIAM C. DOBSON, M, D, 

This article includes also a review of the recently pub- 
lished Text-Book upon the Pathogenic Bacteria^ for Stu- 
dents of Mediciney and Physicians^ By Joseph McPar- 
land, M. D., Professor of Pathology in the Medico-Chir- 
urgical College, Philadelphia. Third Edition, Revised and 
Enlarged. 8vo. pp. 621. Illustrated with 142 Engrav- 
ings and 3 plates. Philadelphia, W. B. Saunders & Co. 
1900. Price $3.26 net. 

Part I of this work devotes a chapter to each of the fol- 
lowing subjects, viz. Bacteria ; Biology of Bacteria ; In- 
fection and Intoxication; Immunity and Susceptibility; 
Methods of Observing Bacteria ; Sterilization and Disin- 
fection; Cultivation of Bacteria; Cultures and their Study; 
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The Cultivation of Anaerobic Bacteria ; Experimentation 
upon Animals ; The Recognition of Bacteria ; Bacteriology 
ic Examination of the Air ; Bacteriologic Examination 
of Water ; Bacteriologic Examination of Soil. 

Part II Considers Specific Diseases and Their Bacteria. 
This division includes The Phlogistic Diseases, both acute 
and chronic ; The Toxemias ; The Bacteremias ; Miscella- 
neous diseases which are not included in the foregoing 
classifications. The Acute Inflammatory Diseases of Sup- 
puration, Gonorrhoea, Mumps, Cerebro-spinal Meningi- 
tis and Pneumonia are ably handled and the chapters de- 
voted to Tuberculosis, Leprosy, Glanders, Syphilis, Actin- 
omycosis, Mycetoma, Farcin du Boeuf and Bhino-scler- 
oma are of especial interest. The Toxemias of Tetanus, 
Hydrophobia, Diphtheria and Cholera, are brilliantly 
treated and lead to special articles upon Anthrax, Ty- 
phoid Fever, Yellow Fever, Chicken-cholera, Hog-cholera, 
Swine-Plague, Typhus Murium, Mouse-Septicemia, Re- 
lapsing Fever, Bubonic Plague, Tetragenus, Influenza, 
Measles and Malta Fever, which are calculated to show 
the education, research and experience of the author. The 
illustrations are admirably executed and the text excel- 
lent, two qualities, which when combined with scholarly 
classification, tend to produce a volume, of which the pub- 
lisher may justly feel proud. We are pleased to quote at 
length from the article on Bubonic Plague ; which disease 
is caused by the Bacillus Pestis Bubonioae. 

PZa^we,.malignant poly-adenitis, is an acute febrile dis- 
ease of an intensely fatal nature, characterized by inflam- 
mation of the lymphatic glands, marked cerebral and vas- 
cular disturbance, and the presence of the specific bacil- 
lus in the lymphaticglands and blood. The bubonic plaguei 
is an extremely fatal disease, whose ravages in the hos- 
pital in which Yersin made his observation, carried off 
95 per cent of the cases. The death-rate varies in different 
epidemics from 50-90 per cent. In the epidemic at Hong 
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Kong in 1894 the death-rate was 93.4 percent for Chinese; 
77 per cent for Indians ; 60 per cent for Japanese ; 100 
per cent for Eurasians, and 18.2 per cent for Europeans. 
It affects both men and animals, and is characterized by 
sudden onset, high fever, prostration, delirium, and the 
occurrence of lymphatic swellings — buboes — affecting 
chiefly the inguinal glands, though not infrequently the 
axillary, and sometimes the cervical, glands. Death comes 
on in severe cases in forty-eight hours. If the case is of 
longer duration, the prognosis is said to be better. Au- 
topsy in fatal cases reveals the characteristic enlarge- 
ment of the lymphatic glands, whose contents are soft 
and sometimes purulent. Wyman in his very instructive 
pamphlet, ''The Bubonic Plague," finds it convenient to 
divide plague into (a) bubonic or ganglionic ; (b) septi- 
cemic ; and (c) pneumonic forms. Of these the bubonic 
form is most frequent and the pneumonic form most fatal. 
The infection usually takes place through some peripher- 
al lesion, but may occur by inhalation of the specific or- 
ganisms. The bacillus of bubonic plague seems to have 
met an independent discovery at the hands of Tersin and 
Kitasato in the summer of 1894, during the activity of 
the plague then raging at Hong Kong. There seems to 
be but little doubt that the micro-organisms described by 
the two observers are identical. The bacillus is short and 
thick — a cocco-bacillus, as some call it — with round ends. 
Its size is small (2 mm. in length) and its form is subject 
to considerable variation. It not infrequently occurs in 
chains of four or six or even more, and is occasionally en- 
capsulated. It shows active Brownian movement, which 
probably led Kitasato to consider it motile, while Yer- 
sin did not. 

Gordon found that some, at least, of these plague ba- 
cilli have flagella. It is an serobic organism. No spores 
are formed. It stains well by the usual method ; not by 
Qrams method. When stained the organism appears dark- 



34 THE AMERICAN MONTHLY [Feb 

er at the ends than at the centre, so as to resemble a dumb- 
bell or diplococcQs. The bacilli sometimes appear vacu- 
olated and in old cultures show a variety of involution- 
forms. Kitasato has compared the bacillus to that of 
chicken cholera. In his studies of plague, Ogata states 
that while Kitasato found the bacillus which he had de- 
scribed, in the blood of cadavers, Tersin seldom found his 
bacillus in the blood, but always in the enlarged lymphat- 
ic glands. Kitasato's bacillus retains the color when stain- 
ed by Gram's method ; Yersin's does not. Kitasato's ba- 
cillus is motile; Yersin's, non-motile. The colonies of 
Kitasato's bacillus when grown upon agar are round, ir- 
regular, grayish-white with a bluish tint, and resemble 
glass-wool when slightly magnified ; Yersin's bacillus 
forms white, transparent colonies with iridescent edges. 
Ogata, in the investigation of the cases that came into his 
hands, found a bacillus that resembled that of Yersin, but 
not that of Kitasato, and it is certain that the description 
of Yersin is the more correct of the two. 

In the Japan TimeSy 1899, Kitasato explains that his 
investigations being made upon cadavers that were part- 
ly putrefied, he was led to believe that the bacillus first 
invaded the blood. Later studies upon living subjects, 
showed him the error of this view and the correctness of 
Yersin's observation that the bacilli first multiply in the 
lymphatics. The studies of Kitasato and Yersin show 
that in blood drawn from the finger tips and in the soft- 
ened contents of the glands, the bacillus may be demon- 
strable. When cultures are made from the blood or soft- 
ened contents of the buboes, the bacillus may be obtain- 
ed in pure culture, and is found to develop upon artifi- 
cial culture-media. In bouillon, a diffuse cloudiness re- 
sults from the growth, as observed by Kitasato, though 
in Yersin's observations the culture more nearly resem- 
bled erysipeles cocci, and contained zooglea attached to 
the sides and at the bottom of the tube of nearly clear 



1901] MICROSCOPICAL JOURNAL. 35 

fluid. According to Haffkine, when an inoculated bouil- 
lon culture is allowed to stand perfectly at rest^ on a sol- 
id shelf or table, a characteristic appearance developes. 
In from twenty-four to forty-eight hours, the liquid re- 
maining limpid, flakes appear underneath the surface, 
forming little islands of growth, which in the next twen- 
ty-four to forty-eight hours grow down into a long sta- 
lactite-like jungle, the liquid always remaining clear. In 
four or six days the islands are still more compact and so- 
lidifled. If the vessel be disturbed, the islands fall like 
snow and are deposited at the bottom, leaving the liquid 
above clear. Upon the gelatin plates at 22®C. the colo- 
nies may be observed in twenty-four hours by the naked 
eye. They are pure white or yellowish white, spherical 
in the deep gelatin, flat upon the surface, and are about 
the size of a pins' head. The gelatin is not liquefied. 

The borders of the colonies are, upon microscopic study, 
found to be sharply defined and to become more granu- 
lar as their age increases. The superficial colonies occa - 
sionally are surrounded by a fine, semi-transparent zone. 
In gelatin puncture-cultures the development is scant. 
The medium is not liquefied ; the growth takes place in 
the form of a fine duct, little points being seen on the sur- 
face, and in the line of puncture. Sometimes fine fila- 
ments project into the gelatin from the central puncture. 
Upon agar-agar the bacilli grow freely but slowly, the 
the colonies being whitish in color, with a bluish tint by 
reflected light, and flrst appearing to the naked eye when 
cultivated from the blood of an infected animal, after about 
thirty-six hours incubation 37 °C. Under the microscope 
they appear moist, with rounded, uneven edges. 

The small colonies are said to resemble little tufts of 
glass-wool, the larger ones have large round centres. Mi- 
croscopic examinations of the bacilli grown upon agar- 
agar, reveals the presence of long chains resembling strep- 
tococci. 
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Upon glyceriu-agar the development of the colonies is 
slower, though in the end the colonies attain a larger size 
than those grown upon plain agar. Klein says that the 
colonies develop quite readily upon gelatin made from 
beef-bouillon (not infusion), appearing in twenty-four 
hours at 20^ C. as small gray, irregularly rounded dots. 
Magnification shows the colonies to be serrated at the 
edges and made up of short, oval, sometimes double ba- 
cilli. Some colonies contrast markedly with their neigh- 
bors in that they are large, or looped threads of bacilli. 

The appearance was much like that of the young colon- 
ies of the Proteus vulgaris. At first these were regard- 
ed as contaminations, but later he was led to believe that 
their occurrence was characteristic of the plague bacillus. 
The peculiarities of these colonies cannot be recognized 
after forty-eight hours. Involution-forms on partly de- 
siccated agar-agar not containing glycerin, are said by 
Haffkine to be characteristic. The microbes swell up and 
form large, round, oval, pea- or spindle-shaped or biscuit- 
like bodies, which may attain twenty times the normal 
size, and in growing, gradually lose the ability to take up 
the stain. Such involution- forms are not seen in liquid 
culture. Hankin and Leumann recommend for the differ- 
ential diagnosis of the plague bacillus, the addition of 2.6 
to 3.6 per cent of salt to the agar-agar. When transplant- 
ed from the ordinary agar-agar to the salt agar-agar, the 
involution-forms which are so characteristic of the plague 
bacillus, form with exceptional rapidity. In bouillon with 
this high percentage of salt, the stalactite formation is 
very beautiful and characteristic. Upon blood-^erum, the 
growth at the temperature of the incubator is luxurient. 
It forms a moist layer of a yellowish-gray color, and is 
unaccompanied by liquefaction of the serum. Upon po- 
tato, no growth occurs at ordinary temperature. 

When the potato is put for a few days in the incubator, 
a scanty, dry, whitish layer develops. Abel found the 
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best culture medium to be 2 per cent alkaline pepton so- 
lution >^ith 1 or 2 per cent of gelatin, as recommended by 
Yersin and Wilson. The bacillus develops under condi- 
tions of aerobiosis and ansrobiosis. In glucose-contain- 
ing media it does not form gas. No indol is formed. Or- 
dinarily the culture-medium is acidified by the develop- 
ment of an acid that persists for three weeks or more. By 
frequent passage through animals of the same species^the 
bacillus increases very much in virulence. Curiously 
enough, however, the observations of Knorr, substantia- 
ted by Yersin, Calmette, and Borrel, show that the bacil- 
lus made virulent by frequent passage through mice,isnot 
increased in virulence for rabbits. Mice, rats, guinea-pigs 
rabbits, monkeys, dogs and cats are all susceptible to in- 
oculation. During epidemics, the purely herbiverous an- 
imals usually escape, though oxen have been known to die 
of the disease. When blood, lymphatic pulp, or pure cul- 
tures are inoculated into them, the animals become ill in 
from one to two days, according to their size and the vir- 
ulence of the bacillus. Their eyes become watery, they 
begin to show disinclination to take food or to make any 
bodily effort, the temperature rises to 41.5°C., they re- 
main quietly in a corner of the cage, and die with convul- 
sive symptoms in from two to seven days. If the inoc- 
ulation was intravenous, there is no lymphatic enlarge- 
ment, but if it was subcutaneous, the nearest lymph- 
nodes are always enlarged, and, in cases with delayed 
death, suppurated. The bacilli are found everywhere in 
the blood, but not in very large numbers. 

Devell has found that frogs are susceptible to the dis- 
ease. Wyssokowitz and Zabelotny found monkeys to be 
highly susceptible to plague, especially when inoculated 
subcutaneously. When so small an inoculation was made 
as a puncture with a pin, dipped in a culture of the bacil- 
lus, the puncture being made in the palm of the hand or 
sole of the foot, the monkeys died in from three to seven 
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days. Id these cases, the local edema observed by Yer- 
sin, did Dot occur. They point out the interest attaching 
to infection through so insignificant a wound and with* 
out local lesions. According to Yersin, an infiltration of 
watery edema can be observed in a few hours, about the 
point of inoculation. The autopsy shows the infiltration 
to be made up of a yellowish gelatinous exudation. The 
spleen and liver are enlarged, the former often present- 
ing an appearance, much like an eruption of miliary tu- 
bercles. Sometimes there is universal swelling of the lym- 
phatic glands. Bacilli are found in the blood and in all 
the internal organs. Very often there are eruptions dur- 
ing life, and upon the inner abdominal walls there are 
petechiaB and occasional hemorrhages. The intestine is 
hypersmic, the adrenals congested. There are often se- 
ro-sanguinolent effusions into the serous cavities. 

Klein found the intra-peritoneal injection of the bacillus 
intoguinea-pigSfOf diagnostic value, producing in twenty- 
four to forty-eight hours a thick, cloudy peritoneal exu- 
date, rich in leucocytes and containing characteristic 
chains of the plague bacillus. Animals fed upon cultures 
or upon the flesh of other animals dead of the disease, be- 
came ill and died with typical symptoms. When Klein 
inoculated animals with the dust of dwelling houses in 
which the disease had occurred, some died of tetanus, one 
from plague. Many rats and mice in which examina- 
tions showed the characteristic bacilli, died spontaneous- 
ly in Hong-Kong. Yersin showed that flies also die of 
the disease. Macerating and crushing a fly in bouillon, 
he not only succeeded in obtaining the bacillus from the 
medium, but infected an animal with it. Nuttall in re- 
viewing Yersin's fly experiment, found the statement true, 
and showed that flies fed with the cadavers of plague in- 
fected mice, died in a variable length of time. Large num- 
bers of plague bacilli were found in their intestines. He 
also found that bed-bugs allowed to prey upon infected 
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animals, took up large numbers of the plague bacilli and 
retained them for a number of days. These bugs did not, 
however, infect healthy animals when allowed, subse- 
quently, to feed upon them. Nuttall is not, however, sat- 
isfied that the number of his experiments upon this point 
was great enough to be conclusive. Ogata found that the 
plague bacillus existed in the bodies of fleas found upon 
diseased rats. One of these he crushed between sterile 
object-glasses and introduced into the subcutaneous tis- 
sues of a mouse, which died in three days with typical* 
lesions of the plague, a control animal remaining well. 

The guinea-pigs taken for experimental purposes into a 
plague district, and kept carefuJly isolated, died sponta- 
neously of the disease, presumably because of insect in- 
fection. The animal most prone to spontaneous infection 
seems to be the rat, and there is much evidence in sup- 
port of the view, that it aids in the spread of epidemics. 
At several of the Asiatic plague districts and at Santos 
the appearance of plague among the inhabitants was pre- 
ceded by a large mortality among the rats, some of which 
when examined, showed buboes and had died of plague- 
septicemia. It is rather improbable that men become in- 
fected with plague through the bites of the fleas, leaving 
the bodies of plague-destroyed rats, as was once supposed. 
Galli-Valerio thinks the fleas of the mouse and rat are in- 
capable of living upon man and do not bite him, and that 
it is only the Pulex irritans, or human flea, that is ca- 
pable of transmitting the disease from man to man. Yer- 
sin found that when cultivated for any length of time 
upon culture media, especially agar-agar, the virulence 
was rapidly lost and the bacillus eventually died. On the 
other hand, when constantly inoculated from animal to 
animal, the virulence of the bacillus is much increased. 

The bacillus probably attenuates readily. Kitasato says 
that it did not seem able to withstand dessication, longer 
than four days ; but Bappaport (quoted by Wyman) found 
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that they remained alive when kept dry upon woolen 
threads at 20 °C. for twenty-three days and Yersin found 
that although it could be secured from the soil beneath an 
infected house, at a depth of 4-5 cm., the virulence of such 
bacilli was lost. Eitasato found thdt the bacilli was killed 
by two hours exposure to 0. 6 per cent, carbolic acid, and 
also by exposure to a temperature of 80 °C. for five min- 
utes. Ogata found that the bacillus was instantly killed 
by 6 per cent carbolic acid, and in fifteen minutes by 0.5 
per cent carbolic acid. In 0.1 per cent sublimate solu- 
tion it is killed in five minutes. According to Wyman, 
the bacillus is killed by exposure to 55° C. for ten min- 
utes. The German Plaguy Commission found that the ba- 
cilli were killed by exposure to direct sunlight for three 
or four hours ; and Bowhill found that they were killed 
by drying at ordinary room temperatures in about four 
days. It seems possible to make a diagnosis of the dis- 
ease in doubtful cases by examining the blood, but it is 
admitted that a good deal of bacteriologic practice is 
necessary for the purpose. Abel finds that the blood may 
yield fallacious results because of the rather variable ap- 
pearance of the bacilli, which are sometimes long,and easi- 
ly mistaken for other bacteria. He deems the best tests 
to be the inoculation of broth cultures and subsequent in- 
oculation into animals, which he advises should have been 
previously vaccinated against the streptococcus. 

Plague bacilli persist in the urine a week after conva- 
lescence. Wilson, of the Hoagland Laboratory, found the 
thermal death-point of the organism was one or two de- 
grees higher than that of the majority of pathogenic bac- 
teria of the non-sporulating variety, and that, unlike chol- 
era, the influence of sunlight and desiccation cannot be 
relied upon to limit its viability. Dr. Kitasato's experi- 
ments first showed that it is possible to bring about im- 
munity to the disease, and Yersin, working in India, and 
Fitzpatrick in New .York, have successfully immunized 
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large animals (horses, sheep, goats). The seram of these 
immunized animals contains an antitoxin capable not only 
of preventing the disease, but also of curing it in mice and 
guinea-pigs and probably in man. Haffkine in his exper- 
iments followed the line of preventive inoculation as em- 
ployed against cholera. Bouillon cultures were used, in 
which floating drops of butter were employed to make the 
islands of plague bacilli float. The cultures were grown 
for a month or so, successive crops of the island-stalac- 
tite growth as it formed, having been precipitated by agi- 
tating the tube. In this manner there was obtained an 
''intense extra-cellular toxin" containing large numbers 
of the bacilli. The culture was killed by exposure to a 
temperature of 70 ^C. for one hour, and the mixture used 
in doses of about 3 c.cm. as a preventive inoculation. 

A most interesting collection of statistics, showing in a 
convincing manner the importance of the Haffkine pro- 
phylactic, is tl^at of Leumann of Hubli. The figures, to- 
gether with a great deal of interesting information upon 
the subject, can be found in the paper upon "A Visit to 
the Plague Districts in India" by Barker and Flint. The 
immunity conferred by the Haffkine prophylactic in doses 
of 1 c.cm. is of considerably longer duration, lasting about 
a month. The preparation must not be used if the per- 
sons have already been exposed to infection, and is possi- 
bly in the incubation stages of the disease, as it contains 
the toxins of the disease and greatly intensifies the exist- 
ing condition. When injected into healthly persons it al- 
ways produces fever, local swelling and malaise. Wysso- 
kowitz and Zabolotny, whose studies have already been 
quoted, used 96 monkeys in the study of the value of the 
^'plague-serums," and found that when the treatment has 
begun within two days from the time of inoculation, the 
animals can be saved, even though symptoms of the dis- 
ease are marked. After the second day, the treatment can- 
not be relied upon. The dose necessary was 20 c. cm. of 
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a serum having a potency of 1 : 10. If too little serum was 
given, the course of the disease was slowed, the animal 
improved for a time and then suffered a relapse, and died 
in from thirteen to seventeen days. The serum also pro- 
duced immunity, hut .of only ten to fourteen days dura- 
tion. 

An immunity lasting three weeks was conferred by in- 
oculating a monkey with an agar-agar culture heated to 
60 ^C. If too large a dose of such a culture was given, 
however, the animal was enfeebled and remained suscep- 
tible. Of Yersin's serum, which is prepared by immuniz- 
ing horses in the usual manner to toxins and cultures of 
the bacillus, 5 c. cm. doses have been found to confer an 
immunity lasting for about a fortnight. Larger doses con- 
fer a longer immunity. For the treatment of the devel- 
oped disease, enormous doses of 50 and even 100 c. cm. 
seem to be necessary to produce the desired results, evi- 
dently indicating that the serums thus fav obtained are 
weak. 



BIOLOGICAL NOTES. 



L. H. PAMMEL. 

AuTO-iNTOxiCATiON AND Spyrogyra. — lua receut num- 
ber of the American Journal of the Medical Sciences, Dr. 
Klingmann makes some interesting statements with ref- 
erence to auto-intoxication and toxic states of blood. He 
has experimented with protozoa and algsB, which were 
treated with various toxic substances. The alga used was 
Spirogyra. After describing briefly the normal peculiar- 
ities of Spirogyra, he shows that toxic substances like 
those produced in certain contagious diseases, and those 
following epilepsy, produced certain pathological changes 
in the Spirogyra. 

'•The water which is used for diluting the blood is test- 
ed by placing a few threads of Spirogyra in a glass dish 
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con tain ing some of the water, and is allowed to stand for 
a few minutes ; if the water is non-toxic the specimen re- 
mains unchanged. The time in which the change will oc- 
cur varies directly with the amount of toxin present and 
the species of Spirogyra used. In one case it was found 
that reaction took place after diluting the blood with five 
litres of water. In this way it can be determined whether 
the toxicity of the blood has increased Or diminished. It 
was repeatedly observed that in testing the blood of pa- 
tients who were convalescing, the time in which the reac- 
tion took place was greatly prolonged; in one case of diph- 
theria, this was noticed after two injections of antitoxin. 
In all cases examined, except those suffering from acute or 
chronic alcoholism and gout and rheumatism, a division 
of the protoplast of the spirogyra took place; in the cases 
of alcoholism, rheumatism and gout, the reaction was not 
the same as that occurring in the other cases, but resem- 
bled that described by Naegeli under the second heading; 
the chlorophyll bands were retracted from the protoplas- 
mic cylinder and changed their general arrangement, and 
the nucleus changed its position and form." {Am, Jdur. 
Med. Sci. 120 : 585.) 

Karyokinesis. — In the October number of the Popu- 
lar Science Monthly (57 : 664 : 1900) there is published 
the retiring address of Sir William Turner as President 
of the British Association. This paper considers the his- 
tory of cytology, especially with reference to the multi- 
plication of cells and karyokinesis. Those who are espe- 
cially interested along this line will find this paper pre- 
senting the subject in a most admirable and concise form. 

Bubonic Plaque. — In the October number of Popular 
Science Monthly, (57:5*76. 1900), Dr. Frederick G. Novy 
discusses the Bubonic Plague. This paper deals chiefly 
with historical matters showing how the disease has spread 
to the various parts of the world at different times. 
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Plant Hybridization. — Mr. Herbert J. Webber who 
has charge of the plant breeding laboratory of the U. S. 
Department of Agriculture, has been making some inter- 
esting observations along the line of hybridization. 
Among the other plants studied he has done something 
with the pineapple ; he finds that some varieties are much 
more fertile than others. ^*In my own experience, the 
most fertile varieties are the Abbaka and Smooth Cayen- 
ne, two of the finest varieties known. Ninety-seven flow- 
ers of Abbaka crossed with pollen of Smooth Cayenne 
gave seventy-seven good seeds, and, in the case of the re- 
ciprocal cross, thirty-six flowers of the Smooth Cayenne 
crossed with pollen, Abbaka gave forty-six perfect seeds. 
Other sorts used in crossing, such as Golden Queen, Rip- 
ley, Red Spanish, Mauritius, &c., gave varying degrees 
of fertility between these two extremes." (Separate Jour. 
Roy. Hort. Soc. 24.) 

Study of Manufactured Starches. — In a recent bul- 
letin of the Division of Chemistry, U. S. Department of 
Agriculture, Dr. Wiley discusses the manufacture of starch 
from potatoes and cassava and incidentally refers to the 
structure of microscopic characters of a number of other 
starches, and the amount of starch produced in the dif- 
ferent plants. He also discusses the methods of manufac- 
ture. This paper is accompanied with several excellent 
plates. (Bull. Div. Chem. U. S. Dept. Agrl. 58.) 



Actinocyclus Ralfsii. 

EDWARD M. NELSON, F. R. M. S. 

The interesting diatom, especially when viewed under 
a low power, is so transcendentally beautiful that it will 
attract the attention of even those who, like Gallic, "care 
for none of these things." The charm in this diatom con- 
sists not only in its remarkable system of raySjfrom which 
it derives its name, but also in its exquisite coloring. 
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When, however, this diatom is viewed in a critical man- 
ner with a wide-angled oil-immersion lens all its lovely 
color vanishes and its beautiful rays become so inconspic- 
uous as to be hardly noticeable ; in spite of this, however, 
its interest to a scientist will be rather increased than 
diminished. It is not difficult to account for the loss of 
the rays, for when the diatom is examined under a low 
power, the dots, or more accurately the minute perfora- 
tions in the silex, are so closely approximated to one an- 
other that they appear to run together and form rays, but 
when this structure is examined under a higher power of 
greater aperture, these dots are so widely separated that 
they cease to give this appearance of lines or rays. 

The reason for the loss of the color is not quite so ob- 
vious, for the color may be produced in a variety of ways 
e. g. by polarization, by the unequal refraction of light, 
by diffraction, by the varying thickness of transparent 
thin plates, and lastly by pigments. Now we know that 
exceedingly minute objects, such as bacteria and micro- 
cocci, when stained by pigments do not lose their color 
when examined by high powers ; but on the other hand, 
objects such as diatoms, which owe their color to the dif- 
fraction of light by their minute structure, change their 
color from violet to red and finally lose it altogether as 
the power, or rather the aperture, of the objective is in- 
creased. It is an instructive experiment to examine with 
dark ground illumination and a low-power objective, say 
one inch or } inch of aperture .26 to .3 N. A., a slide con- 
taining various species of Pleuroaigma^thhi have differ- 
ent degrees of fineness of structure ; the coarser forms 
will appear ruddy, those a little finer,greenish, those still 
finer blue, and some finer still^will appear violet or indigo 

Now if the lens be changed for one whose aperture is .4 
N. A., those that were ruddy will be colorless, and the 
structure that gave rise to the color will be resolved, those 
that were green will be ruddy, and those that were blue 
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will have become green, and so on. If a lens of still 
greater aperture be employed, those that were originally 
green will become colorless and will be resolved, and the 
colors of the others will be lowered a step in the gamat. 
This law, which holds good with other diatoms, quite 
breaks down with the Actinocyclus Ralfaiiy for if we ex- 
amine one on a dark ground with a low power those parts 
which were brilliantly colored blue with transmitted light 
now become a golden yellow. Again, all other diatoms 
lose their color when the structure which gives rise to it 
by diffraction is resolved, but with A. Ralfsii the color 
remains, although the structure is resolved, and lastly 
other diatoms when viewed by axial transmitted light 
appear white, while this is brilliantly colored, provided 
that a lens of suitable aperture be employed to examine 
it. The color iu this diatom is visible with transmitted 
light, provided that the aperture of the objective used does 
not greatly exceed .45 N. A. ; the power of the objective 
or eyepiece is of no consequence, the aperture of the lens 
is the sole determining factor in the case, as may be 
proved by manipulating an iris diaphragm at the back of 
the objective. 

There is a slide in my cabinet which contains both an 
Actinocyclus Ralfaii and a Hyalodiscus stelliger. This last 
diatom has an ordinary sieve-like structure of about 35,- 
000 per inch. Now, these two diatoms act in precisely con- 
trary manners, for on a light field with ordinary trans- 
mitted light the Acti?iocyclus is brilliantly colored while 
the Hyalodiscus is colorless ; but on a dark ground the 
Hyalodiscus is colored, and the Actinocyclus coloT\e8Q. In 
short, the Hyalodiscus follows the rule of all other dia- 
toms, e. g., the PleurosigmcB, Naviculae, etc., and behaves 
precisely like them. In Actinocyclus Ralfsii the only ^p&rt 
which follows this general diatomic rule is the narrow 
margin which, with transmitted light, is a golden yellow. 
(Thsi color may be somewhat erroneously described, as its 
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golden tint may be caused by the contrast with the bril- 
liant blue close to it), but on a dark ground exhibits a 
blue-green tint ; this is a diffraction color, which like all 
diffraction colors, turns white on re8olution,or more strict- 
ly speaking shortly before resolution. 

The tint of the diffraction color of a diatom depends upon 
the aperature of the objective used, and the obliquity of 
the illumination. By this means we may therefore rough- 
ly determine the fineness of any diatomic structure by 
matching the tint with one whose fineness of structure 
has been measured, or with a test plate or ruled bands. 

Of course it is necessary that the comparison be niade 
with the same objective and under the same conditions of 
illumination. A suitable illumination for this purpose is 
daylight, and an achromatic condenser with a central 
opaque stop, just large enough to give a dark ground. 

The question then is : what is the cause of the color in 
Actinocyclua Ralfaii ? Obviously it cannot be a diffrac- 
tion color arising from the ordinary primary structure 
forming the *'ray8," which give the diatom its name, be- 
cause as we have seen above, when this structure is re- 
solved the color is still visible, and no color arising from 
diffraction is visible when the diffraction itself is resolv- 
ed. It cannot be due to pigment, for if it were it would 
remain visible when the aperture was increased beyond 
.45 N. A. It cannot be caused by thin plates, because it 
would require reflected and not transmitted light to rend- 
er it visible. Polarization and refraction seem quite out 
of the question ; and as there is no other theory at hand, 
the answer must for the present be left undetermined. 

It was pointed out in 1897 (Journ. Q. M. C, Vol. 6, ser. 
2, p. 431) that with an apochromatic i of 1.4 N.A., used 
in connection with a wide-angled oil-immersion conden- 
ser giving a large aplanatic cone, a very delicate perfor- 
ated veil could be seen covering the whole valve of an 
Actinocyclua Ralfsii, This very delicate structure has ob- 
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Tioaslj nothing to do with the color in question, becanee 
it wonld require a far greater aperture than .45 N.A. to 
develop upon a dark ground, any color arising from the 
diffraction of so fine a grating ; and this question is quite 
independent of that concerning the different kind of illu- 
mination required to develop the color, a point of which 
we have as yet found no explanation. If a Hyalodiscus 
subtUis whose structure is about 70,000 per inch, or twice 
as fine as that of Hyalodiscus sieUiger^ be examined on a 
dark ground with a lens of .25 N.A. no color will be per- 
ceived, while the H, gtelliger under similar conditions will 
be brightly colored ; if the aperture be increased to .5 or 
.6 the H, steUiger will be resolved, while the color of the 
U. subtilis will be an intense blue. Now the resolution of 
the H, subtilis may be accomplished with a dry lens of 
.95 N.A., used critically, but as this lens reveals nothing 
of the extremely delicate structure we are considering on 
Actinocyclus^ it stands to reason that the color, observed 
in Actinocgclus with quite a low aperture and with trans- 
mitted light, cannot possibly be caused by this delicate 
structure. To repeat the argument : — 

Hyalodiscus subtilis. 
This diatom when viewed upon a dark ground, with a 
lens whose aperture is .55 N. A., is colored ; the structure 
which gives rise to this color can be resolved by a dry 
lens of .95 N.A. 

ACTINOCYCLUS RaLFSII. 

This diatom when viewed by transmitted light, with a 
lens whose aperture is .25 N. A., is colored ; the color re- 
mains when the coarse structure on the diatom is resolv- 
ed ; a dry lens of .95 N.A., however critically used, is 
quite unable to resolve the fine veil on this diatom. If 
this fine veil were the diffractor which caused the color- 
ation of this diatom, it would require a lens with an aper- 
ture of at least .55 N.A. to develop the color. 

Finally, all diffraction colors vanish with transmitted 
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light, but the color of A. Ralfaii, with exception of that 
on its narrow margin, is only visible with transmitted 
light. 

In this narrow margin the single process or nodule is 
situated ; this I find has a very finely perforated cap, very 
similar to those of the Aulisci which have been previous* 
ly described. The resolution of this detail is exceeding- 
ly troublesome, and perhaps it is one of the most difficult 
images the microscope, as at present constituted, is capa- 
ble of dealing with. — The Quekett Club. 



The Limitations of Clinical and Microscopical Evidence. 

W. K. JACQUES, M. D., CHICAGO. 

To correctly interpret the phenomena of disease and 
health, one must have a clear conception of the relation- 
ship sustained by pathogenic bacteria in the causation of 
disease. The older bacteriologists, led by the great Bob- 
ert Koch, believed and taught that germs were the cause 
of disease, using the word cause in its scientific sense. 
That is to say, that within the germ are all the elements 
which are manifest in the effect, disease. This was in di- 
rect opposition to the teachings of Yirchow's cellular path- 
ology. Between these great leaders and their followers, 
has waged a long war, with the gradual evolution of the 
fact that both are partly right. 

Disease is a process brought about by many factors, no 
one of which may be the all sufficient cause,any more than 
the electric spark may be the all sufficient cause of a dy- 
namite explosion. 

The germ is many times the exciting cause, or the last 
factor added to set the disease process in motion. The 
Klebs-Lceffler bacillus,the pneumococci and other micro- 
organisms may be carried in the mouth of a healthy in- 
dividual for long periods of time without becoming path- 
ogenic, until the individual becomes susceptible through 
lowered vitality and the disease process is set in motion. 
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In these cases, predisposition is the last factor added. 
The germ is not the all safScient caase, but is an import- 
ant factor, capable of setting the disease process in motion 
and of influencing it when other factors are present. It 
is only when (he relationship is recognized, that the lim* 
itations of the microscopic and clinical evidence in diag- 
nosis can be understood. A germ disease is where the pa- 
tient furnishes the conditions under which a germ can 
multiply and by its presence, or products, disturb the me- 
tabolism of the human cells. When the environment of 
the cells furnishes them with proper conditions, the re- 
sulting metabolism is a condition of health. 

When there is introduced into this environment any- 
thing which depresses or stimulates the metabolism of 
the cells beyond normal limits, the resulting condition is 
called disease. Therefore it is important t9 understand 
those things which go to make up environment. 

Temperature, food, the products of cell activity — such 
as the ductless glands — and poisons of various kinds, are 
factors of environment whose presence or absence may 
cause disease metabolism. The cell, therefore, is the dom- 
inent entity of life. From its environment it receives 
nourishment and the necessary stimulus which causes it 
to absorb, excrete and reproduce its kind. The bacterial 
cell does not differ in these essentials from the human cell. 
It is a living entity and its internal metabolism depends 
upon its environment. When the pathogenic germ finds 
in the human body, conditions which permit it to carry on 
its cycle of activity, its presence becomes a factor in the 
environment of the human cells, which causes disease me- 
tabolism. In the study of infectious diseases, it is im- 
portant to recognize the individuality of the different 
pathogenic germs. Each is subject to governing laws, as 
definite as those concerning the human being. 

Each germ by its form and structure and its former en- 
vironment, possesses individual pathogenic power. All 
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mioro-organisms are most susceptible to the environ ment. 

Their life cycle is so short that they are able to adapt 
themselves to changing coDditions much more readily than 
is possible in the animal cells. What is true of one germ, 
may or may not be true of another ; each has its own range 
of temperature, food conditions and environment in which 
it becomes pathogenic or harmless. The effects of envi- 
ronment may be demonstrated by placing germs under 
different conditions and noting the results. 

Most students are familiar with the results of growing 
the Loeffler bacilli on agar agar and other media. The ba- 
cilli of anthrax vary greatly under different conditions. 

Prof. Adami has shown how the bacillus colli changes 
from the bacillus form to the coccus, as it passes through 
the tissues. Because of these morphological changes, it 
is difScult to identify germs by form alone. While they 
may resemble each other in form, they will differ in ar- 
rangement, staining qualities, virulence or other condi- 
tions. The tissues in which a germ is found growing, may 
assist in its identification. As knowledge of bacteria pro- 
gresses, the necessity of not relying upon any one definite 
quality in identification, becomes imperative. Virulence 
is even more influenced by environment than form. If the 
germ metabolism takes place in the presence of free oxy- 
gen, the toxin may be oxidized and rendered harmless. 

Cholin derived from nerve substance and neurin differ 
only in a molecule of water. One is but slightly pois- 
onous and the other intensely so. When bacteria are able 
to break up the highly organized substances of the human 
body, these atoms at once enter into new combinations 
under the conditions which then exist. Scientists are real- 
alizing the necessity of studying pathogenic germs in the 
environment in which they produce disease. The student 
of malaria goes to the swamp, and the investigator of the 
plague, to Calcutta. In some of the more common germ 
diseases, it is often important that the microscopical ev- 
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idence mast not be separated from the clinical. The bac- 
teriologist may be able to identify a germ as soon as seen 
nnder the microscope, but to be absolutely Q^rtain, it is 
necessary to make cultures and animal tests. The meth- 
ods are too cumbersome and take too much time for most 
diagnostic purposes. If the bacteriologist knows the clin* 
ical symptoms of the patient at the time the culture was 
taken, it might remove any uncertainty in the identifica- 
tion of the germ. For instance, a Health Department box 
was inoculated and sent to a pathological laboratory for 
examination. 

The bacteriologist reported the finding of the diphthe- 
ria bacilli. Had the culture been accompanied with the 
information that it had been inoculated from a healthy 
vagina, the germ would have been recognized as the ba- 
cillus vaginalis. The method of taking the culture is also 
important. The condition of material sent to the labor- 
atories often shows very careless methods or ignorance 
of bacteriology. The surface of the medium is scarcely 
touched with the inoculating swab ; cotton swabs come 
wrapped in newspaper, envelopes, or dirty bottler. Some 
of the fluids of the body are destructive to germs. When 
taking blood for examination, it should be at once diluted 
by large quantities of broth to prevent it from destroy- 
ing the germs. It is the verdict of the bacteriologist that 
swabs from suspected anginas should be used at once to 
inoculate culture media. If this is not done at once, the 
action of the saliva may destroy the bacilli and thus pre- 
vent the detection of their presence. 

For this reason, swabs alone cannot be sent by mail. It 
must be remembered that culture media furnishes a dif- 
ferent environment than the human tissues and modifi- 
cations in the morphology and virulence of germs may oc- 
cur. Most students of bacteriology know the variations 
which occur in the Loeffler bacillus when grown on agar ' 
agar and blood serum ; but it is not so well known that 
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serum from bovines, caases a short iliick bacillus and that 
troTtk sheep and dogs, a longer one. The tubercular bacil- 
lus has beei^identified by its staining qualities until now 
almost without question. The recent work of bacteriolo- 
gists show that other bacilli not only have the same form 
but the same staining reaction as the tubercular bacillus. 

A smear from the prepuce of a dog and one from tu- 
berculous sputa, both prepared and stained by carbol- 
fuchsin method will give a similar field. In the diagno- 
sis of pulmonary tuberculosis in its early stages, the lim- 
itations of the microscopic examination, if not understood, 
may result in serious consequences to the patient. At this 
stage the tubercular foci may not be in a condition to 
throw the bacilli into the sputum. They may be in such 
limited numbers, that they can only be found with dif9- 
culty. 

If a physician depends upon the negative answer of the 
bacteriologist, he may let the time pass when it is with- 
in the power of any help to stay the tubercular process. 

The tuberculin reaction in careful hands is of value, but 
has not yet reached the stage of application needed for 
use by the general practitioner. It is generally under- 
stood that the term diphtheria is applied to that disease 
which is caused by the multiplication of the Loeffler ba- 
cillus in a susceptible individual. The necessity forgiv- 
ing antitoxin early, forces the physician to make a di- 
agnosis as soon as possible. The rapid multiplication of 
the bacilli at the point of invasion, the peculiar arrange- 
ment, the morphology, which is fdirly maintained by the 
bacilli when growing in culture, in a large per cent of 
cases make the identification of the germ reliable. It has 
been a great relief for the physician to unload his cares 
on the shoulders of the bacteriologist. It seems too bad 
that the latter is getting tired and insists in returning 
the responsibility to the family physician, where the pa- 
tient has placed it. All a bacteriologist can say when ex- 
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amining cultures, is that he finds a germ corresponding to 
the Klebs-Loeffler bacillas. It is for the physician to com- 
plete the diagnosis by putting with it the clinical symp- 
toms and to decide whether or not the disease process is 
in motion. 

There is snch a wide range in the morphology of the 
diphtheria bacillas that it is not easy to identify. There 
are other germs which resemble it so closely that it is 
sometimes difficult to distingnish them. The Lceffler ba- 
cillas may have all grades of viralence. The long varie- 
ty is the most virulent, yet the short form may be toxic 
and the uon-virulent form cause death by strangulation. 
The site of the invasion may not be where the germs can 
be obtained, or antiseptic gargles may have been used. 

The culture medium may be contaminated. To proper- 
ly appreciate the value of microscopical evidence, a phy- 
sician should be familiar with those conditions which pro- 
mote accuracy and success. While it would be little short 
of criminal to discard the use of the microscope in the 
diagnosis of diphtheria, it should be kept in mind that 
there are conditions where this evidence may be absent 
and the patients life be dependent upon the recognition 
of the clinical symptoms. The diagnosis of scarlet fever 
is always important and sometimes difficult. 

The rash may be slight and the clinical symptoms not 
clear. If the physician has made a thorough study ot 
the class coccus in relation to this disease, he will find it 
of value in making a diagnosis and in protecting suscep- 
tible individuals. In th*is case it is environment which 
causes malignancy. Scarlet fever is produced only by the 
multiplication of the infection in the blood of a suscepti- 
ble individual. 

This environment cannot be produced in the laboratory. 
If bacteriologists will take their microscoj>es to the scar- 
let fever patient and study the germ under the conditions 
in which it causes disease, thev will find evidence that it 
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is the caasatire germ. When I have found this germ in 
large numbers in cultures from anginas, I have put the 
attending physician on his guard and the rash has been 
observed when it might otherwise have been overlooked. 
In one case of an adult, the rash was so slight that there 
was some question about it, but a considerable amount of 
albumen appeared in the urine ten days after. A con- 
gested throat may cause a soil in which the coccus may 
multiply and produce a severe angina. 

If the blood is not susceptible, it remains a local inflam- 
mation ; if it is, scarlet fever follows. In the diagnosis of 
gonorrhoea, the microscope is of importance in the acute 

stage. 

It will also show the value of different methods of treat- 
ment. Its greatest importance is in the examination of 
individuals who have had this disease at some remote pe« 
riod and who wish to know, before intended marriage, if 
the gonococcus is still present. In such cases the clini- 
cal symptoms may be entirely absent, but germs may re- 
main for long periods of time in the interstices of the 
prostate gland^ or other parts of the genital tract, in suf- 
ficient numbers to infect a female under the conditions 
of marital relations. By the careful examination of the 
discharges from these parts, the gonococcus may be found 
and the unhappy consequences to the future wife averted. 

Microscopic evidence is far too often neglected in the 
diagnosis of influenza. There are saprophytic bacteria 
living in the human mouth which take on virulence un- 
der favorable conditions and produce severe catarrhal dis- 
turbances. These germs stand in a similar relation to in- 
fluenza that the germs causing anginas do to diphtheria. 
If a correct diagnosis could always be made, the germ 
would soon assume its proper position as a disease caus- 
ing factor. Influenza is contagious and should be isola- 
ted. Invalids and people of advanced years are suscep- 
tible, and it is the duty of the physician to protect them 
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as he would children from scarlet fever. In the diagno- 
sis of malaria, the assistance of the microscope should not 
he ignored, but in order to appreciate its value, the life 
cycle of the Plasmodium, its various forms and all the con- 
ditions under which it may be found, as well as the vari- 
ous forms of the disease in which it is absent, must be un- 
derstood. The physician should keep pace with the work 
of the bacteriologist in order to properly value micro- 
scopic evidence. 

When the Widal test for enteric fever came out, we 
were amazed at the accuracy with which it confirmed the 
diagnosis of typhoid fever. Extended knowledge has de- 
monstrated that it is not infallible. Allowing that in a 
small per cent of cases the reaction is not present, it is 
by far the most reliable evidence we have in typhoid di- 
agnosis at the present time. It is to be hoped that fur- 
ther investigation will determine when the reaction is not 
reliable. 

There is a tendency among those physicians who have 
not had a bacteriological training, to under-estimate the 
value of microscopical diagoosis. 

Influenced by the teaching that the germ is the all suf- 
ficient cause of disease, the bacteriologists in the past have 
claimed too much. To them the germ was the disease. 
Now that the bacteriologists have had to recede from this 
position, the doctor who does not use the microscope, be- 
lieves that it weakens all microscopical evidence. This is 
not true. Microscopical evidence is of more value than 
ever before, if the physician has the knowledge to appre- 
ciate it. The fact that we have a pseudo-typhoid, a pseudo- 
diphtheria and possibly a pseudo-tubercular bacillus which 
causes the bacteriologists to hesitate, only emphasizes the 
necessity of the physician being a closer student of the 
problem of environment ; of the germ which causes viru- 
lence, and environment of the patient which causes sus- 
ceptibility. In a germ disease, there is a battle between 
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two living entities, or rather two armies of living cells. 
When pathogenic germs find a human organism weak 
enough to permit an invasion, the l>attle is on, each using 
utmost power to overcome the ther. If the human cells 
are slow to act and the germs, or theic products, are able 
to overcome some vital center, death results. If they re- 
spond quickly, antitoxins, phagocytes and digestive prod- 
ucts are poured into the blood, the invading germs are 
overcome, digested and excreted. The existence of the 
human organism and its ability to complete its life cycle, 
depends upon its power to maintain germ immunity. The 
microscope, with careful technique, at times gives results 
with almost mathematical accuracy, which cannot be 
claimed for the uncertainties of clinical diagnosis alone. 

In the use of the microscope, a physician should keep 
in mind that most often the greatest safety of his patient, 
and his own best mental development, comes through the 
close study of the clinical phenomena of disease. (7 C2tnic. 



■ICBOSCOPICAL MANIPULATION. 



Proper Angle of the Microtome Knife. — Dr. B. 
Bawitz (Journ. Micros.) finds from experiment that the 
microtome knife should be placed at an acute rather than 
at a right angle. When placed at the latter angle, the 
sections, according to their thickness, are always more or 
less crowded together, thus distorting the finer structures 
of the tissues cut. 

Patches on Sycamore Leaves. — If one will examine 
the under side of a sycamore leaf, he will probably find a 
number of minute dark brown discs attached to it. These, 
if carefully transferred to a microscope slide and moist- 
ened with a drop of water, or perhaps better, a 50 per cent 
solution of liq. potassae, will show with a Jin. or iin. ob- 
jective,very pretty objects. They belong to the group of 
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fungi Ascomjeetes, popularly known as *'Sac fungi," and 
these particular ones are probably UncinulsB mecator, or 
an ally, others similar are found on Virginia creeper and 
lilac leaves. If the cover-glass be pressed a little, asci 
with ascospores may be forced out. Some suppose the 
black spots on the leaf are due to a fungus ; this may be 
so. I have carefully examined these spots for years, and 
have never been able to connect the one with the other, 
and shall be glad to hear more about this interesting mi- 
croscopical subject. — W.H.D.M. 

MiCROCHEMlCAL DEMONSTRATION OF THE PRESENCE OF 

Copper. — For the demonstration of the presence of cop- 
per by microchemical means, according to Pozzi-Escot in 
the Chemische Zeitung, two compounds of copper iodide 
and ammonia are especially suited. An ammoniacal cop- 
per oxy-salt solution, decomposed by the addition of po- 
tassium iodide, yields a crop of minute blue tetrahedric 
crystals, with the formula Cul^, NHs , Hj 0. If to an 
ammoniacal copper oxy-salt solution, l^ufScient ammonia 
be added to dissolve the copper salt by aid of heat,and the 
same be heated about 40^ C, under the addition of sodium 
or ammonium iodide, the liquid becomes yellowish green, 
and brown-black rhombic tablets, whose composition has 
not yet been established, are thrown down. The sub- 
stance is probably CUI4 NHs • It is very easily decom- 
posed — disappearing fully within 10 minutes, leaving on- 
ly yellowish green prismatic tablets to be seen. 



NEW PUBLICATIONS. 



The Microscopy of Drinking Water. — By George Chan- 
dler Whipple. New York, John Wiley & Sons. 1899. pp. 
292, Plates xix. 

In this work, the historical matters are given, besides a 
very excellent account of the object of the microscopical ex- 
amination of water, and the different methods in vogue such 
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as Sedgwick-Rafter, the Plankton net method, the Plankton 
pump, the Plankton krit, each of these given in sufficient 
detail to enable any student to make use of them. In chap- 
ter IV the writer considers the microscopic organisms in 
water from different sources such as rain water, ground wa- 
ter, surface water. The bacteria are largely omitted. There 
is a brief allusion to them as well as one plate describing the 
different types. Then the writer takes up the subject of 
Limnology treating the ponds and lakes, their geology, geo- 
graphy, physics, chemistry, biology and the relation of these 
to each other. The work is an excellent one and should be 
in the hands of one who are interested in the study of water 
and its organisms. — L. H. Pammel. 

Text Book of Inorganic Chemisty, By Victor von Rich- 
ter, edited by Prof. H. Klinger of the University of Koenigs- 
berg, and translated by Edgar F. Smith, Professor of Chem- 
istry in the University of Pennsylvania, Philadelphia. Fifth 
American from the Tenth German Edition, containing 68 
illustrations on wood and a colored lithographic plate of 
'Spectra. 8 vo. pp. 430. Philadelphia, P. Blackiston's Son 
& Co., 1900. Price J1.75 net. 

In presenting this subject to the student, the author has 
made it a point to bring out prominently the relations ex- 
isting between fact arid theory, which treatment will great- 
ly aid the student in obtaining a thorough knowledge of a 
highly important science. Ample space has been given to 
the consideration of the more recent, well-established discov- 
eries in chemical science and valuable additions have been 
made relating to the general properties and measurement of 
gases, to the atmosphere and the interesting constituents 
lately observed in it, to the theory of dilute solutions and 
electrolytic dissociation, to tJie electroysis of salts, to alloys, 
etc. This worky which reflects credit upon both author and 
editor, we are pleased to endorse and recommend to the pro- 
fession and scientific public. 
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Die Mikroskopische Analyse der Drogenpulvbr. — 
Microscopical Analysis of Powdered Drugs — An atlas 
for Apothecaries, Druggists and Students of Pharmacy, 
by Dr. Ludwig Koch, professor of botany at the Univer- 
sity of Heidelberg. First volume, First number. Pub- 
lished by the Brothers Borntraeger, Berlin, 1900. Price 
3 marks 60 pfennig (85 cts.), post free. 

The contents of this first volume embrace the Cortices 
and Ligna (barks, peelings and woods) of the German 
Pharmacopoeia, the present issue being devoted to Cor- 
tex Aurantii Fructus, Cortex CascarillsB, and Cortex 
ChinsB Succirubr89 — these being preceded by a general 
and special introduction, in which the methods of inves- 
tigation, including preparation of the sample, the media, 
reagents, etc., are fully set forth, as well as the special 
microscopical methods of research. There is also a special 
introductory dissertation on the Cortices of the Pharma- 
copoeia, their anatomical structure, etc. 

The work will appear in parts, from time to time, but 
without fixed periods of issue, until completion, each part 
costing 3 marks and 60 pfennigs, or say 86 cents of our 
monjey. The exact number of issues has not yet been an- 
nounced. Every apothecary interested in the micro- 
scope, and every student of pharmaceutical microscopy 
should have this work. Nothing like it has ever been is- 
sued in any language, and that it is in German, should 
make but little difference, in this region, at least, where 
a general knowledge of German is almost universal among 
the educated classes. The plates alone are worth the 
money asked for the book. 
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The Beginning of Things. 

ARTHUR M. EDWARDS. M. D., F.L.S. 

How things began at the first, of coarse we do not know, 
but how they begin now we can pretty thoroughly un- 
derstand. And this can be told to us by those who use 
the microscope. I say use advisedly. For playing with 
it is not using it. To use it understandingly, we must 
work with it over and over again. We must have the most 
anthentic and the best objectives that can be got. In fact 
we mast be thoroughly an fait with its use in every branch 
of science. Then working with the microscope we find the 
following things. 

We look at a mass of water, such as is recently distill- 
ed, and we see that it is transparent, that is to say we do 
not see anything in it more than we do when examining 
it not magnified, and seen with the unassisted eye. It 
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seems to be colorless, and we look through it and see ob- 
jects on the other side. Bat after a time while we look 
longer and longer at the water it becomes milky, as we 
say. It becomes faintly, shadowy and slightly opaque. 
Now what is this change due to ? It becomes nebulous 
in fact and this nebulosity must be due to some change in 
the composition of the water as we know. 

It cannot be the same water that we have been looking 
at previously. It must be something else than water which 
has appeared, and this can be seen by placing a mass of 
water in a vessel at any time, but preferably in the spring 
and still more preferably when something has been dis- 
solved in it. A solution of hay is commonly used, and 
has been used for a long time when what is called ''spon- 
taneous generation" is looked for. 

Now using a magnifying power of at least twelve hun- 
dred diameters, l-12th of an inch objective as it is com- 
monly called, with a No. 3 or B occular we have such a 
magnifying power,and we see that the nebulosity is caused 
by extremely fine organisms or seeming dots. They are 
in constant motion, not in one way, but trembling this 
way and that. They are what are called Monads. Monad 
is a term of D. P. Muller which Pritchard says in his His- 
tory of Infusorial Animalcules, 1852, are so named from 
its having been supposed to be the limit of animal organ- 
ization. First there appear masses of jelly-like extreme- 
ly small amoebas. Let us see what Dr Leidy says about 
it for he gives the best account of amoeba that I can find. 
He says ''it is an animal" when at rest, a spherical or oval 
mass of soft, hyaline, colorless, homogeneous, pale, gran- 
ular protoplasm, possessing extensile and contractile 
power, and in the active condition devoid of an investing 
membrane, or any kind of covering. This is all. It is in 
motion when we see it, but motionless when first found. 

Let us imagine a drop of the white of an egg^ any kind 
of egg, be it animal or vegetable or protiston. For that 
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is protoplasm and is also an amoeba. I speak adrisably. 
For it is an amosba, for chemically or otherwise it cannot 
be distinguished from a living thing which we call an 
amcsba. We have then seen life beginning and begun a 
living thing, an amoeba. 

Now what is the origin of this living thing, this amoe* 
ba, this mass of protoplasm ? From what do they or it or- 
iginate ? From protoplasm as botanists call it, from sar- 
code as zoologists term it. This is the ''physical basis of 
life*' as Huxley termed it,the origin or beginning of force 
or energy, the ''jelly specks" of the biologist. And going 
no farther back than these '*jelly specks" can we deter- 
mine their beginning ? I do not see how we can, and yet 
we can appreciate the origin of those ''jelly specks." But 
we must determine and appreciate their origin material- 
istically also. 

We cannot see how they originate from unseeable^ un- 
recognizable matter. But we can see if we watch unsee- 
ables change to seeable matter. I do not know how it is 
possible^ but it is possible, although our eyes are not 
strong enough to see it. We see what is before them and 
still is unseeable with any power of the highest magnify- 
ing lenses which we now have. For that cannot reyeal 
even the ultimate molecules of the physicist, and the 
molecules are of course unseeable. Let us begin therefore 
where we can ^ee. 

As I have said,when we view the mass of water which 
contains protoplasm in it,or if we take the white of an egg 
and wait until it changes, which it does in time, it pu- 
trifles, we say. It then becomes alive, Bacteria or Monads 
appear in it^ and this it does when it is covered up 
out of contact with the air. It so putrifies also. Bacteria 
appear also, and life is formed. We cannot know how 
it is but we see it. We see that our water is transparent. 
But while we are looking at it there appears a certain 
darkening as it may be called^ or a shadowy appearance 
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where the water is becoming cloudy, and this is where 
the protoplasmic anit, as it has been called, appears. 

Here the **jelly-specks" eventuate. It is hazy at first 
but at last there appears an amceba. This is the thing 
called der kleine Proteus by Bo8el,in 1765, in his Insecten 
Belustigung. Dr. Leidy says that it is this thing which 
Bosel called an amoeba in his Recreation Among Insects, 
published in Nurenberg. He accompanied his descrip- 
tions with nineteen well-executed and colored figures en- 
graved by himself. In fact this is what the microscopist 
sees generally. 

But I think he can see something which appears also 
still more generally. In short I have seen this thing for 
several years, about forty, everywhere where moisture, 
not water exclusively, is present. In the green scum that 
appears on trees, in or on clay, or on the soil that is in 
the fields or in gardens, and in fact everywhere, where or- 
ganic and inorganic matter is and is moistened. I saw it 
over forty years ago and have waited to publish it until 
now. There is a granular matter, so to call it, much,small- 
er than the tiniest amceba that can be seen. It is called 
monad by MuUer. We can see it when taking someday 
and examining it under a microscope, by immersing it in 
water. A l-12th of an inch, or a l-16th of an inch ob- 
jective if it is well made, will show it very well. A ith 
of an inch has shown it but not well. It is not exactly 
round or spherical. 

It is somewhat oblong, nearly like an egg, a chicken's 
egg, only it is the same shape at both ends, whilst the egg 
is longer at one side than the other. Then again it is not 
at rest. It is in motion, trembling on in its path. Not 
seeming to have any part formed for a head or other 
function, but trembling and seeming unstable in being. 
It has been instanced as an example of Brownonian mo- 
tion, and it is Brownonian motion. 

The mode of motion of the granule has not been, it 
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seems to me^ thoroughly explained as yet. I explain 
it in this manner, and I will illustrate in this way. Let 
us drop a piece of sodium, (natrium the Germans call it, 
and we Latinize it by calling it natrium in chemistry and 
denote it by the symbol Na), into water and watch what 
takes place. We represent the water by the symbol Hj 
O. When the Na comes into contact with the H9 0, it 
immediately takes up the and forms the compound Na 
O. At the same time it sets the two equivalents of hy- 
drogen free. When unites with Na, a chemical action 
is set up and heat is generated, heat enough to fuse the 
Na 0, and when a substance is fused it becomes a liquid 
and when a liquid it assumes the form of a sphere which 
rests upon the plain surface of the H9 0. But H^ , hy- 
drogen, is a gas, the lightest substance known. It forms 
just at that point where the Na 0, the sphere, rests upon 
the water, and tends to escape upwards, (for it cannot es- 
cape downwards) and pushes the globule of Na to one 
side. As the globule of Na has thus begun its travels 
it rushes to the opposite side until it rolls upwards on the 
surface of the plain of water until it meets the side of the 
containing vessel when it rolls down again. 

Thus the motion has commenced. A motion which re- 
member resides in, and is so to speak, a portion of a dead 
particle of matter. Now what does that motion consist 
of, and what is its cause ? The chemical or physical ac- 
tion of the molecule of this fluid, — Na in this case, act- 
ing on the molecule of the fluid, H9 in this case. And 
all motion is this chemical or physical action. I say all 
motion, be it in a molecule of the so-called dead matter, 
Na 0, or a molecule of the so-called living matter, proto- 
plasm, a monad or a man himself. 

And in what can the so-called living matter be distin- 
guished from the dead matter? Nothing but motion, 
and dead matter has that also. This monad has been ban- 
died about between the animal kingdom, as usually rec- 
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ognized, and the vegetable kingdom by every observer. 
It seems they make some new discovery which entitles 
him to place it in one kingdom or the other, — sometimes 
as a whole organism, sometimes as a stage or a portion of 
an organism. 

An amoeba is found in the soil in the fall where malaria 
prevails in Newark, N.J., and most likely at other points. 
It is round or spherical and no nucleus or nucleolus is 
seen. It is stationary, not moving at all and may be kept 
two or three weeks and does not seem to change at all in 
all that time. It is like figure II, Plate Y, in Leidy's 
Fresh- water Bhizopods of North America,1879, under the 
name of Amoeba villosa, but as shown by Leidy's figures 
from 1 to 19 it changes its relations and appearances to a 
vast extent. In short it makes various appearances and 
shows as amoeba proteus, verrucosa and radiosa, in fact 
others also. 

We cannot distinguish by appearances one of these 
amoebas from another, and they cause or do not cause dif- 
ferent relations in various animals and vegetables when 
they come into contact with them. 

When the chyle or limph is examined, it is found to con- 
tain certain objects which are alike and, in fact, are, as far 
as we know, amoeba. They have the appearance of amce- 
ba and these are also found in blood along with red blood 
corpuscles. They are known as ''white" or "colorless cor- 
puscles" or ''leucocytes." They arb mentioned as ''amoe- 
boid in motion." In fact they are amoeba and have all the 
qualities of an amoeba, and take up food and other appa- 
rently unassimilable bodies like any other amoeba. But 
the strangest thing about amoeba, and this applies to the 
leucocytes likewise, is that they are present in large num- 
bers when the individual suffers from what is called ma- 
larious fever. This is the parasite which has so world-wide 
a reputation as being the cause of or at least accompanied 
by malarial fever. 
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The classification of the parasite is of much uncertain- 
ty. Some observers place it in the animal kingdom and 
some in the vegetable kingdom, but none place it in the 
protista, so far as I know. Banking it in the protista is 
provisional of course. It is a biological organism, hav- 
ing what is known as life and being moveable and going 
about its way reproducing and dying. 

These organisms are omnipresent and omnipotent, but 
existing and reproducing and passing away as are all 
things and thus we see the beginning and the ending. 



PERIFERAL NEURITIS. 

ROBERT A. FLEMMING, M. D. 

Proceedings of the Scottish Micro. Society, Vol. III. 

These words used to denote a certain change of condi- 
tion of the nerves, have recently been prominent in the 
papers in connection with the subject ^'arsenic in beer." 

In a paper on ascending degeneration and the changes 
which occur in the central end of a divided nerve as the 
result of section or ligature, and I described the changes 
consequent thereon in the nerve-cells of the anterior cor- 
nua of the cord, and the cells in the ganglia in the pos- 
terior nerve-roots. Similar changes occur in these nerve- 
cells in peripheral neuritis, the cells show marked chro- 
miatolysis, peripheral displacement of the nucleus, and 
diminution in size of both cell and nucleus. Not infrequent- 
ly the chromatic granules are gathered in a dense mass 
around the nucleus, while more rarely they become per- 
ipherally arranged. 

But it is especially the changes in the nerves them- 
selves which I wish to demonstrate. These changes con- 
sist in: — (1) Degeneration of nerve fibres, axis cylinders, 
and myelin sheaths. (2) Changes in the blood-vessels, 
especially the capillaries and arterioles of the nerve. (3) 
Bxudations into the funiculi of the affected nerve. 
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(1) Degeneration of nerve-fibers^ axis cylinders^ and 
myelin sheaths. — The axis cyliDders become vacuolatedi 
800D break ap, and, as described by Yon Banger and otherSi 
many fragments of axis cylinder may be seen enclosed in 
myelin balls inside the neurilemma sheath. The myelin 
breaks up into smaller and smaller balls and eventually 
disappears. These changes are better marked near the 
periphery of the affected nerves; but they do not gradu- 
ally become more advanced the further the nerve is traced 
from it origin. Healthier portions of a nerve fiber may 
be seen between more degenerated parts, and careful study 
of many sections cut from a single nerve, such as the an- 
terior tibial, demonstrates one remarkable point to which 
far too little attention has been directed, namely, that the 
segmental nuclei — i.e. , the nuclei of the neurilemma sheath, 
have a very important trophic influence over the axis 
cylinder which it protects ; it has been fairly definitely 
demonstrated that these segmental nuclei proliferate rap- 
idly once the axis cylinder and myelin sheath have de- 
generated ; but it is important to note that in these inter- 
vening more healthy parts of a nerve fibre^ the integrity 
of the segmental nucleus and the integrity of the axis cyl- 
inder occur together. 

It has even been suggested that the new axis cylinders 
may develope from segmental nuclei in the processes of 
regeneration of a nerve fibre. But, although this is con- 
trary to my experience, and from an embryonic stand- 
point is most improbable, such statements show that to 
these segmental nuclei more important functions are de- 
scribed than formerly, and indirectly they strengthen the 
position which I take up. 

The disintegration of the myelia sheaths requires no 
special description, as it is exactly similar to the degen* 
erative changes which occur in a nerve fibre undergoing 
degeneration after section from its trophic cell. 

I wish} however, to 4ri^w your i^tleatioa to the fine med* 
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allated fibres which are contained in all sensory-motor 
nervesy and to the fact that they appear to degenerate 
specially early and completely in peripheral nearitis. 
These fine fibers are of extremely small size ; they have a 
distinct, although comparatively slender, myelin sheath, 
and they generally occur in small groups throughout each 
funicalus. These fibers have often been mistaken for 
non-medallated nerve fibers when the myelin sheaths have 
not taken on the staining reagent sufScently deeply. In 
a paper published in the Journal of Anatomy and Physi- 
dogy^ I ventured to assert that these fibers were mainly 
vaso-motor in function, an opinion held also by Gaskell, 
and were more intimately associated with the changes in 
the blood-vessels, and the exudations which occur in per- 
ipheral neuritis. These fibers are especially well sup- 
ported by connective tissue strands, and when they de- 
generate they are replaced by fairly dense fibrous tissue 
which marks their former site. This I can show you from 
sections taken from the central end of a rabbit's sciatic 
nerve, some six weeks after division or ligature, special 
care having been taken to prevent reunion occurring. 

Just above the section or ligature, the sites of these 
fine fibres are marked by small dense areas of connective 
tissae. This is due, I believe, to the rapid degeneration 
of these nerve fibers when their function is interfered with, 
the vessels which they supply being in the peripheral part 
of the limb. A little higher up these small strands of 
fibrous tissue still contain a few healthy minute nerve 
fibers, and the number increases as the nerve is followed 
upwards to the cord. 

The association between these fibers and the vessels can 
be traced in the following way : — The fibrous tissue re- 
placing the fine fibers contracts, and where most of the 
fine fibers have lost their function — near the divided end 
of the nerve — any fine fibers in the immediate neighbor- 
hood, whose function is still intact, cannot escape pres- 
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sare. The vessels ia the lower part of the central cord of 
a divided nerve show the nnclear proliferation, and, to a 
certain extent, the perivascular exudation to which I re- 
fer later. 

These changes become less marked as the nerve is fol- 
lowed upwards towards the cord, and therefore it seems 
probable that the effect of pressure on these fine fibers is 
to produce changes in the vessels which are very similar 
to those met with in peripheral neuritis. 

It should be added that unquestionably these fine fi- 
bers, if vaso-motor as I contend, supply vessels in mus- 
cles and other tissues as well as in the nerves themselves, 
and similar changes may be seen in the walls of the ves- 
sels supplying the muscles, etc., as in the vessels of the 
nerves. 

In peripheral neuritis, the first fibers to suffer degen- 
erative changes are these fine fibers, and where they suf- 
fer, exudations and vascular changes follow. There is 
hardly any question, in modern neurological opinion,that 
the toxin in alcoholic neuritis affects the cell, the centre 
of the neuron first, and probably chiefly, while the nerve 
fiber is secondarily affected. We know that the cells in 
the anterior cornua of the cord, the cells in the posterior 
nerve root ganglia, and eveu the cells in the brain under- 
go distinctive changes which are often selective as re- 
gards group or groups of cells affected in different cases. 

It is much more diflScult to describe the changes whichal- 
ways certainly occur in the vaso-motor cell centres. My 
efforts to elucidate these changes have so far been very 
contradictory. It seems not improbable that the toxin has 
selective action on parts of vaso-motor neurons ; and as I 
hope to be able to show, the pathological changes in peri- 
pheral neuritis strongly support this opinion. 

When the affected nerves from a case of peripheral 
neuritis are examined, the small fibres are seen to be 
specially degenerated, and, in common with the other nenre 
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fibres, more and less affected parts of the nerye occur ir- 
regularly, often a less affected part being peripherally sit- 
uated to a part much more markedly degenerated. This 
fact has been stated by many observers, and examination 
of nerves by serial or nearly serial sections demonstrates 
the truth of this statement. 

The explanation may, I think, be sought in the second 
and third divisions of this paper to which I now refer 
briefly. 

(3) The Changes in the Blood-vessels, — These are : pro- 
liferation with enlargement of nuclei of the endothelial 
cells of the intima, as also nuclear proliferation in the me- 
dia and adventitia in the smaller arteries and capillaries, 
and to a much less extent in the smaller veins. 

The nuclei of the intima almost block the lumen of the 
smaller capillaries and all the smaller vessels in the nerve, 
and those in the muscles are similarly affected. These 
changes are well marked in peripheral neuritis, and are 
also found near the end of the central portion of a divided 
nerve, but are not nearly so definite in the peripheral end 
of a divided nerve. 

^3) Exudations into the Funiculij&c. — ^These are typical 
of toxic neuritis. They are well seen round the vessels, 
and especially those showing the nuclear changes. These 
exudations may also be seen round the blood-vessels of 
the peri- and epi-neurium and also the muscles. 

The nature of the exudation varies : — It is generally 
apparently lymph with a varying number of leucocytes 
and lymphoid cells and sometimes red blood-corpuscles. 

The amount of the exudation varies greatly in differ- 
ent cases, and when they have been in existence for some 
time, young connective tissue cells may be seen replacing 
the exudation, and of necessity resulting in incomplete 
recovery of function of the nerves so affected. Exudations 
almost certainly point to an inflammatory process as dis- 
tinct from simple degeneration. They are absent in the 
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peripheral end of divided nerves, bat a limited amount of 
exudation is seen in the central end of a divided nerve. 

I believe the exudations in peripheral neuritis are due 
to the local action of the toxin either in lymphatics or 
blood-vessels or both, and the varying amount of exuda- 
tion at different levels in an affected nerve may depend 
on the fact that the blood supply to the funiculi enters by 
small branches of arteries, which run for a long course 
down the funiculi ; and probably, where the branch en- 
ters the funiculus there the exudation is most marked. 
My serial sections so far bear out this theory, although it 
is difScult to prove that it is absolutely correct. 

Of more practical importance is the role played by the 
exudation in causing the pain, interference with function 
of nerve fibres, and when not removed, the permanent dis- 
ablement of the nerve. 

The affection of the fine fibers, the nuclear proliferation 
in the small arteries and in the capillaries, and the exu- 
dations are apparently all closely related together, and I 
have endeavored to demonstrate how far the connecting 
links in my chain of evidence cover existing facts, although 
I admit much has yet to be discovered before the theories 
can be considered indisputable. — English Mechanic. 

Is the Bacillus Always Present in Pulmonary Tuberculosis? 

HUBBARD WINSLOW MITCHELL, M. D. 

The presence of the tubercle bacillus is generally re- 
garded as an infallible sign that the disease is true tuber- 
culosis, and I have myself hitherto regarded this sign as 
infallible, but in many cases which have come under my 
care where the symptoms were of unusual severity, such 
as coarse bubbling rales, more or less extensive in one or 
both lungs, extreme emaciation, night-sweats, diarrhcea, 
loss of appetite, thirst and fever, with copious expectora- 
tions of offensive sputum, no bacilli existed, Some of thes^ 

oaaea reoovered, while other? die^. 
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The microscopist who examined the spatum several 
times in each of these cases pronounced them nottuber- 
culons because he found no bacilli^ yet the symptoms dif- 
fered in no single respect from the cases where bacilli did 
exist, and were associated with a similar train of symp- 
toms. If these were not tuberculosis, they certainly were 
not to be distinguished from it, and I treated them in the 
same way as I treated the cases where bacilli were per- 
sistently found. 

If the presence of the bacillus is the absolute and un- 
varying sign that the disease is tuberculosis, and that 
cases without the bacillus are not, then our task is easy. 
But what shall we say when two cases present themselves, 
each having all the severe and distressing symptoms that 
accompany pulmonary tuberculosis, and in one case there 
are bacilli, and in the other there are none, yet each run- 
ning a course identical in all respects. I have seen nu- 
merous cases where no bacilli were found at any time dur- 
ing the course of the disease, yet they were just as se- 
vere, and quite as fatal as cases where bacilli were per- 
sistently found. 

The number of bacilli ih a case, whether few or numer- 
ous, seems to have no special influence upon the severity 
or duration of the case. Cases where few or many bacilli, 
or no bacilli at all were found, were not to be distinguish- 
ed from each other. If then, cases are identical where 
bacilli do exist, with those where they do not exist, then 
we must look a little further before we say positively 
that pulmonary tuberculosis depends for its being upon 
this special germ. 

In all cases however, the pus-cell is present. Whether 
or not we find the bacillus, the pus-cell is never absent. 
The ulcerative nature of the disease would tell us this. 
Now this ulcerative condition of the lung we cail tuber- 
culosis, seems capable of generating a certain toxic prin- 
ciple, which poison enters the lung of some other indi- 
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vidaal and sets ap a like process there. It seems not un- 
likely that the pas-cell may be freighted with this spe- 
cial sabtile poison, and when voided in the form of spa- 
tnm and dried, it may commingle with the surrounding 
dust and find its way to a healthy lung and set up its 
baleful influence. We are taught that the disease is dis- 
seminated solely by the bacillus, but in view of the above 
facts, it would be well to watch and study the influence 
of the always present pus-celL 

In beginning treatment in a case where a reasonable 
hope appears for a final cure, the first thing in my judg- 
ment to do is to improve the physical condition of the pa- 
tient by the use of nutritious diet, by rest, the free use 
of the bath, by quinine and strychnine to reduce fever, 
by the judicious use of stimulants such as whiskey or 
brandy, to flU the depleted blood vessels by the copious 
use of some good mineral water, and lastly and above all, 
the persistent use of some remedy which is calculated to 
saturate the blood and so bring it in contact, as far as 
possible, with the diseased portion of the lung. 

In my hands the use of the solution of hypochlorite of 
sodium to which is added hydrochloric acid and bromine 
has proved the most efficient. 

I usually give the remedy in half ounce doses before 
each meal, and at bed time, and sometimes I have in- 
creased it up to 3 and 4 per day, but rarely above 3. It 
must by perservered in for a long time as the disease is 
very chronic in its course, and with the adjuncts above 
named, with complete rest I have had results which great- 
ly encouraged me. — Medico-Legal. 

Do Bacilli Kill? 

SURQEON GENERAL WALTER WYMAN. 

Many people live a long and active life with tuberole 
bacilli encysted in the apex of one lung. As long as tbey 
have pleuty of fresh air and euusbiue, and good aaaitarj 
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sarronndings, they remain well. Bat give such a person 
poor food or bad sanitary sarroandings and see what hap- 
pens. The battle going on between the bacilli and the 
cells results in a victory for the bacilli. The cells die and 
the victorioQs bacilli spread havoc through the lungs. 
We, therefore, have a scientific proof of the sense of the 
old-time notions of the old-fashioned doctors, who taught 
the value of fresh air and sunshine, of good food and ex- 
ercise, of cleanliness and dry dwellings, and we find that 
the conditions of health which result from such good san- 
itary conditions are, after all, among the very best pre- 
ventives against infection. 

That good sanitary environment, enhancing the gener- 
al healthy is the best means of eliminating contagious dis- 
ease, is illustrated by a conversation which I have had 
within a week with the Director of the Hygienic Laboratory 
of the Marine Hospital Service, Dr. Bosenau, who has just 
returned, after a prolonged period of study and investi- 
gation in the Pasteur Institute in Paris. Upon inquiring 
as to the latest phases of scientific investigation and the 
trend of thought at this great intellectual centre, among 
other matters, he stated that there seems to have arrived 
a period of pause in bacteriology, or at least a spirit of 
inquiry as to the true relation of microbes to the diseases 
of which they have been considered the special agents. 
Dr. Sosenau's statement is as follows : 

«We have lately been compelled to modify some of our 
notions of the causes of contagious and infectious dis- 
eases. After the brilliant discoveries by Pasteur and 
Koch, it was thought that the presence of the pathogenic 
microbe organism was like the bite of a venomous snake, 
surely poisonous. But now we know that there are other 
eonditions beside the presence of the microbe necessary 
to produce disease. Many people go about with virulent 
cholera vibrio in their intestinal canal, yet they are not 
sick, have poaumoiua, Why ? Because their cells are 
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vigorous enoagh to prevent the diplococci invading the 
lungs, bat put such a person under bad sanitary condi- 
tions, or depress his vitality, and the microbes are not 
phagocyted — they invade the lungs and pneumonia and 
death follow," — Address at Havana, Feb. 7, 1901. 



Malaria. 

IX)RD LISTER. • 

Before the Royal Society, 

The subject has now reached a stage at which it may be 
not unfitting to refer briefly to what has been accomplish- 
ed. The term "malaria" implied the belief that some vi- 
tiated state of the atmosphere was the cause of the dis- 
ease. But the knowledge gained of late years of the par- 
asitic nature of infective disorders pointed clearly to such 
an origin of the intermittent fevers, as the various mani- 
festations of malaria have been termed. Accordingly dil- 
igent and long -con tinned search was made in the water 
and the soil of malarious districts in Italy for the sus- 
pected living agent, but without success. The discovery 
was made in 1880 by Laveran, a French army surgeon 
stationed in Algiers, who observed in the red blood cor- 
puscles of malarious patients what he regarded as adven- 
titious living organisms ; not of vegetable nature like the 
bacteria which constitute the ma^eries morbi of so many 
infective diseases, but a very low form of animal life. In 
what he believed to be the youngest condition of the or- 
ganisms, they appeared in the red blood-discs as tiny specks 
of colorless protoplasms, possessing amoeboid movements. 
These growing at the expense of the red corpuscles which 
they inhabited, consumed them more or less completely, 
at the same time depositing in their own substance a pe- 
culiar form of dark brown or black pigment, such as had 
long been known to form characteristic deposits in the or- 
gans of malarious subjects. As they grew they assumed 
various forms, among which was what Laveran termed 
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the '^rosace," a roanded body bearing at its circumference 
little 8pberale&>, while the pigment was accumulated at 
the centre. This discovery of Laveran's, at first regard- 
ed with the gravest suspicion by pathologists, was the 
first great step in the etiology of malaria. .It supplied 
the means of distinguishing the disease from its counter- 
feits, and it explained the wonderful specific efScacy of 
quinine, till then given only empirically. Quinine is re- 
markable in the circumstance that it acts with deadly ef- 
fect upon some microbes, in dilutions which are quite un- 
irritating to the human tissues. It can thus be given in 
snflBcient doses to kill the malaria parasite in the blood 
without injuring the patient. Nine years after Laveran's 
discovery, Golgi, of Pavia, who had been specially study- 
ing the ^'rosace" form of the parasite, and who had be- 
come convinced that the spherules at the circumference 
of the rosace were spornles of the microbe, announced 
that he had observed differences between the rosaces of 
tertain and quartian forms of fever, so great and so con- 
stant as to make him satisfied that they were two distinct 
species of organism. At the same time, he had made the 
extremely important observation that the periods of oc- 
currence of the fever corresponded with the times of ma- 
turation of the rosaces. These all coming to maturity 
about the same time, shed their sporules into the blood, 
and this determined the febrile attack. The free sporules, 
then, according to his view, attached themselves severally 
to other red discs constituting Laveran*8 tiny amoebsB, and 
grew in the red corpuscles without causing symptoms till 
they had produced a fresh crop of sporules ripe for extru- 
sion; the time for this being two days in the tertian and 
three days in the quartian form. Thus the periodicity of 
the intermittent fevers and their variety in that respect 
were alike explained. A few months later a third species 
of the parasite was recognized, having the peculiarity that 
some of its individuals, instead of being of rounded form 
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were of crescentric shape. These species received the ti- 
tle iBstivo-autumnal, on account of the season in which it 
showed itself in Italy. It was not so regular in its pe- 
riods as the others, and was much more dangerous. The 
existence of these different species was at first very gen- 
erally doubled, but it is now universally accepted,and is 
of very great importance. The examination of a drop of 
blood from the finger of the patient enables the physician 
to decide not only whether the disease is malaria, but 
which of the three types it will follow. The more dan- 
gerous crescent form is commonest in the Tropics, and 
hence has been termed by Koch tropical malaria. The 
quartian has proved the mildest of the three. The pro- 
cess of sporulation might seem at first sight to explain 
the whole life-history of the parasites. For their propa- 
gation within the human body that process does indeed 
make ample provision. But the mystery remained — how 
did they gain entrance into the human system ? Though 
present in abundance in the blood of the malarial patient, 
they are absent from the excreta. Spontaneous genera- 
tion having been long since exploded, what could be their 
mode of origin in the external world ? This problem has 
of late been completely solved. Among the forms of the 
parasite observed by Laveran was one which he termed 
^'flagellated," possessing filamentous appendages which 
exhibit extremely active movements, by virtue of which 
they were often seen to break off from the parent microbe 
and swim away. These fiagella were regarded by many 
biologists as products of degeneration resulting from the 
abnormal influences to which the parasites were exposed 
in blood outside the body. This Laveran could not be- 
lieve ; indeed, it was the remarkable activity of the flag- 
ella that finally satisfied his own mind that what he had 
discovered were really living parasites ; he regarded the 
flagella as the highest form of development of the mi- 
crobe. There was another observer who felt equally con- 
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vinced that the flagella were living elements — onr Fel- 
low, Dr. Manson. He, however, went a step further. See- 
ing that the flagella were never met with in blood when 
first drawn, but only made their appearance after some 
little time had elapsed, he conceived that their function 
must be that of spores for spreading the parasite in the 
external world, and some suctorial insect seemed to him 
the probable agency for their diffusion. He had observ- 
ed several years ago that another parasite of the human 
blood, a microscopic nematode worm, Filaria, is drawn 
with the blood into the stomach of a kind of mosquito, and 
finds in the insect a secondary host, in the tissues of which 
it passes through a new cycle of development. He be- 
came deeply impressed with the idea that a similar series 
of events might occur with malaria, and he expounded 
his views fully before the College of Physicians. The no- 
tion that mosquitoes might be in some way associated 
with malaria had occurred to Laveran and to others, but 
by no one had it been brought home with such logical 
force as by Manson. 

nCBOSCOFICAL APPARATUS. 



Apparatus for Thorough Sterilization of Milk. I. 

JUNDELL. — That tubercle bacilli are not killed by the usu- 
al methods of sterilizing milk in creameries has been de- 
monstrated by the discovery of living bacilli in market 
butter made according to the most approved modern meth- 
ods. Jundell ascribes this failure in thorough steriliza- 
tion to the fact that the bacilli are not exposed long enough 
to the high temperature required to destroy them all. He 
has invented a contrivance to supplement the ordinary 
apparatus, which, by retarding the circulation of the milk 
through it, enables the action of the heat to be prolonged 
and accomplishes the desired end without injury to the 
milk, It Qonsists of a cj^ Under fitted with a number of 



80 THfi AMfiRtCAiJ MONTHtIr [Maf 

alternating horizontal discs nearly filling the lumen. The 
milk thus follows a zigzag course through it. Tests with 
animals inoculated with milk infected with enormous 
quantities of bacilli and then sterilized in this manner, 
showed that not one of the bacilli had remained alive. Jun- 
dell uses it with the ''G. Salenius radistor/' which enables 
the butter to be made at once from the cream without fur- 
ther delay or manipulation. — Nordiskt Mediciniakt Arkiv 
(Stockholm), August 9. 

UsB OF THB Milk Thbrmophore. — Dr. Paul Sommer- 
feld says that milk kept in a thermophore for five hours 
is as free from bacteria as sterilized milk. Tubercle and 
typhoid bacilli are rendered innocuous by this time. Pre- 
viously sterilized milk placed in the thermophore is rend- 
ered absolutely free from germs in five hours. — Berliner 
Klinische Wochenechift, Oct. 1, 1900. 



MICB08C0FIGAL MANIPULATION. 



Canada Balsam and Pine Turpbntine Compared. — 
From an investigation carried out by Tischtschenko((?A6f7». 
Zeit.) it seems that the turpentines of the fir and of the 
pine are very nearly identical in composition and proper- 
ties — that the products of both substances have identical 
proprieties and qualities, and that the resins are in all re- 
spects the same, even to the indices of polarization. The 
investigator, therefore, concludes that pine resin may be 
substituted for Canada balsam in all cases. 

This statement may be, and probably is, true of the tur- 
pentines of European pines {Pinus larica, P, stlveatriSf P, 
pinaster^ etc.^) but we scarcely believe it to be true of the 
produceof the Southern long-leafed pine {Pinus australia). 
At any rate, some mounts made with virgin turpentine of 
the long-leafed pine, treated in all respects as the Cana- 
da balsam in preparing it for a microscopical mounting 
medium, soon spoiled, becoming granular and opaque. It 
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is possible, however, that the failure was due to errors in 
manipulation. We hope that some of our Southern read- 
ers, interested in microscopy, will experiment in this di- 
rection and let us hear from them on the subject. 

A DiFFERBNTiAL Stain FOR Baoilli. — M. Gautrelet, 
searching for some method to stain the bacilli of tuber- 
cle so that the living microbes could be distinguished from 
the dead, and noting that in the urine of those suffering 
with hectic fever (tuberculous) the bacilli were so strong- 
ly colored by some urinary pigment that they could easi- 
ly be seen and recognized, concluded that the coloration 
was due to urobilin. He thereupon experimented with 
the agent, and succeeded in staining the bacilli of spu- 
tum with it without the application of heat. He used 

the following formula : 

Urobilin 1 part. 

Glycerin 20 parts. 

Distilled water 20 parts. 

Alcohol 30 parts. 

To use : Spread the sputum on a cover-glass in the 
usual way, and place the latter, without drying or passing 
through the flame, directly into the solution. At the end 
of an hour it may be removed, the superfluous liquid 
taken up by means of bibulous paper, and the clean side 
of the cover-glass wiped dry. The object is now ready 
for examination. The living bacilli will be found stain- 
ed a yellowish brown, and may be seen to continue their 
oscillatory movements. By means of examinations made 
by the aid of this process, M. G-autrelet was able to dem- 
onstrate that hydro-fluoric acid is a powerful anti-bacil- 
lary, capable of sterilizing tubercular cultures. — National 
Druggist, 

MiOROOHEMiOAL Reagbnt ForTannin. — Lantz (Phar- 
ma^eutische Rundschau) states that ammonical copper sul- 
phate is an excellent microchemical reagent for tannin. It 
isy be 4eclf^res, far more delicate than any reagent hith- 
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erto proposed in this direction. In investigating plant- 
tissues for tannin, the substance is put in a test tube or 
watch glass and the reagent poured over it until it is com- 
pletely covered, and in this condition it is set aside for 
from 3 to 4 hours. At the end of this time the reagent 
is poured off and the material is thoroughly washed with 
water. It can now be placed under the microscope, and 
the cells containing tannin will be found to be stained 
from brown to blacky according to the amount of tannin 
present. The reagent is prepared as follows : Dissolve 
2 gms. copper sulphate in distilled water, and add ammo- 
nia water until the precipitate at first formed is again ta- 
ken up. Distilled water is then added until the solution 
measures 100 ccm. — National Druggist. 

Advantages and Limitations of Sterilizing and 
Pasteurizing Milk. — Dr, A. D. Blackader of Montreal. 
Milk obtained under unfavorable conditions and kept at a 
rather high temperature contained many bacteria, and in 
addition their spores and toxins. According to our pres- 
ent knowledge, all forms of bacteria are undesirable in 
an infant's food. It had been shown that 99.8 per cent of 
the bacteria could be destroyed by pasteurization. The 
older the milk was the more difficult it was to pasteurize 
it. Pasteurization at 70° C. destroyed the vast majority 
of the forms liable to produce extenuive and rapid change 
in the quality of the milk. It was necessary in most in- 
stances to maintain the pasteurized milk at a low tem- 
perature in order to preserve it from further change. 
However, the same could be said of milk heated to 100° 
C. Milk exposed to 60° C. or 140° P. had ninety-six to 
ninety-nine per cent of its bacteria destroyed. Russell had 
found that when milk was heated in tubes to 140° F. tu- 
bercle bacilli were not entirely killed becau(5e the little 
pellicle which formed on the surface of the milk protect- 
ed the bacilli to some extent. If this pellicle was broken 
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up, complete destructioQ of the tubercle bacilli was assur- 
ed. Milk raised to 100^ C. was markedly altered iu taste, 
smell, and chemical composition. The albumin and glo- 
bulin were coagulated, the lecithin and nuclein were de- 
stroyed, and the organic phosphates converted to some 
extent into the inorganic phosphates. For the coagula- 
tion of milk in the stomach calcium must be present in a 
more or less free form. It was probable that the prelim- 
inary curdling of milk was an aid to digestion. It was 
also probable that in milk heated in this way certain use- 
ful ferments were destroyed. As long as milk could be 
rendered practically sterile at comparatively low temper- 
atures it seemed useless and even deleterious to subject 
the milk to a higher temperature. It was generally stated 
that milk was pasteurized at 167^ F. — Meeting N. Y. Ac- 
cademy of Medicine. 

CONCERNINa THE METHODS OF STAINING FaT. — By Dr. J. 

B. Levinson. — This author found that in staining nerve 
fibres by Welter's method, droplets of fat resisted the ac- 
tion of decolorizing agents, and assumed a deep blue col- 
or. This, with the fact that osmic acid and Sudan III 
are not satisfactory methods of staining fat, induced him 
to study Welter's stain with reference to its action on adi- 
pose tissue and fat droplets. After a series of experi- 
ments, he found that the following method gives a satis- 
factory stain for fat : (1) Fixation in Muller's fluid for 
from two to five weeks, depending upon the size of the 
specimen. Dehydration in alcohol, beginning* with sev- 
enty per cent. Imbedding in celloidin. (2) Sections about 
10 to 16 micron in thickness are transferred directly from 
alcohol into dye, where they remain for twelve hours at the 
40^ C. The staining solution used is the same as that 
recommended by Wolter, namely,atwenty-seven-per-cent 
solution of hematoxylin, according to Koultchitzy (2 
grammes of hematoxylin are dissolved in a little absolute 



84 THE AMERICAN MONTHLY [Mar 

alcohol and mixed with 100 c.c. of two-per-cent acetic 
acid.) At first this dye is yellow ia color, but if allowed 
to stand it will turn red, and its staining power will in- 
crease. (3) Washing in water. (4) Oue-per-cent aqueous 
solution of potassium permanganate, for from ten to fif- 
teen minutes. (5) Washing in water. (6) Two-per-cent 
solution of oxalic acid. The drops of fat stain a grayish 
violet, the surrounding portions of tissue being complete- 
ly decolorized. If this is not the case, the decolorization 
may be repeated after a trial section has been examined 
under the microscope. If it is desired to counter-stain 
the tissues, strong solutions of carmin for twenty-four 
hoars will give good results. — Vratch, Sept. 23, 1900. 

The Preservation of Dbsmids.— The late Mr. W. H. 
Walmsley's plan was as follows : Having been perfectly 
successful in preserving the color in many of our fresh- 
water algsD, it may be that the same method would prove 
successful with desmids. My plan is simply to have a 
wide-mouthed bottle, with glass stopper, filled with dis- 
tilled water, in which I have a number of pieces of cam- 
phor. When it is desired to mount the algSB,I place a por- 
tion of the same in some of this camphorated water to 
which a few drops ofglycerin have been added, in a watch- 
glass. At first it will become lemon yellow, but after a 
few hours the original green returns in its full vividness, 
then I mount in a shallow cell with a portion of fluid. 



MICROSCOPICAL NOTES. 



Pathogenic Bacteria, An extended reprint of Dr. Dob- 
son's article on Bacteriology in our January number is to 
be found in the English Mechanic and World of Science, 
of April 12. The article was a review of McFarland's 
Pathogenic Bacteria. The publishers W. B. Saunders & 
CJo., have a London branch at 161 Strand W. C. where 
the work can be purchased. 



1*01] MICROSCOPICAL JOURNAL. 85 

Diatoms. — Maurice Peragallo of Clermont near Paris, 
is issning a ^'General Catalogue of Diatoms/' printed 
by a sort of hectograph process in 16-page installments. 
Price 26 cents each. Up to March 1st, 30 installments 
had appeared and included the genera from A to E in- 
clusive. It is in the French language. 

Bubonic Plaoub. — The plague is now present in this 
country, in California. Had the State Board of Health 
of California had five thousand dollars at the beginning 
of the outbreak, probably it might then have stamped the 
fearful disease out of California ; but the means and pub- 
lic support were not provided, and the disease has con- 
tinued ; now the legislature has appropriated one hundred 
thousand dollars with which the State Board of Health is 
to try to restrict the plague. 

Bbownian Movement. — In his article upon ''The Be- 
ginnings of Things/' Dr. Edwards has given us a new 
philosophy of this movement. We call attention thereto 
so that no one will overlook it. He shows, likewise, that 
there is no such thing as dead matter. 

BIOLOGICAL NOTES. 

Thb Multiplication of Baotbbia. —A single bacter- 
ium has been calculated by Th. Nageli to weigh one* ten 
thousand millionth of a milligram. The length of a gen- 
eration is from fifteen to forty minutes. Supposing all the 
conditions for multiplication to be favorable the results 
are appalling. Cohn has estimated that a single germ can 
produce, by simple fission, two of its kind in an hour ; in 
the second hour these would have multiplied to four ; and 
in three days they would form a mass of four thousand 
seven hundred and seventy-two billions,an enormous mass, 
whose weight would amount to seventy-five hundred 
tons. Fortunately, these ideal conditions never exist, 
each germ requires food, and as the supply is always lim- 
ited (not to speak of other items), great numbers starve. 
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nCROSCOPIGAL SOCIETIES. 



Royal Microscopical Society. — At a meeting on Oct. 17, 
the President, ref erringtothe donation of Prof. Percival's 
work, "Agricultural Botany," said he could speak to the 
book being origins! both as to text and drawings, which 
was noteworthy in these days. It was an extremely valu- 
able contribution to the subject of agricultural botany. 
Dr. Hebb brought before the notice of the meeting sam- 
plesofstainsfor microscopic specimensprepared by Messrs 
Burroughs, Wellcome, and Co. The stains were in solid 
form, each "soloid," as they are termed, containing a defi- 
nite amount of the reagent. The advantages of this form 
of preparation are simplicity and economy. 

Messrs R. and J. Beck exhibitedanewpattern student's 
microscope. It was of the continental form, and was chief- 
ly noticeable for its cheapness, which was attained without 
sacrifice of quality by adopting an improved method of 
manufacture. It was called the ''London" microscope, and 
had rack-and-pinion coarse adjustment, perfect microme- 
ter-screw fine adjustment, vulcanite top stage iris dia- 
phragm in sliding tube, and spiral substage fitting, Mr, F. 
W. Watson Baker gave an exhibition of slides and models 
illustrating the structure and development of the skin. Mr. 
Vezey said the society was greatly indebted to Mr. Wat- 
son Baker for giving this very excellent exhibition at com- 
paratively short notice. Mr. Karop said he had only been 
able to glance at a few of the specimens exhibited, and he 
regretted there was no one present to discuss the subject, 
because several new points had recently been recognized 
by histologists in the structure of the skin, and it was rather 
a pity that the opportunity should be lost of having these 
demonstrated by someone who had made a study of this 
important and complicated tissue system. Mr. Vezey re- 
ported the death of a very well-known Fellow, Mr. Rich- 
ard Smith, since the last meeting. He had devoted his at- 
tention to a study of diatoms, and was continuaUy devising 
newcontrivances. He had also done some good work in pho- 
tomicrc^raphy. He had likewise made useful researches 
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in the germination of wheat, and had made a large number 
of observations and experiments in connection with this 
subject, and published a book upon it. He would probably 
be best known to some as the inventor and patentee of Ho- 
vis flour. 

QUEKETT MiOROSOOPiOAL Club. — The SSlflt meeting was 
held on Friday, November, 16. A paper on the '^Resolu- 
tion of Amphipleura Pellucida with Dry Lenses," by Mr. 
A. A. E. Merlin, was read, in the author's absence, by Dr. 
E. J. Spitta. Mr. Merlin claimed to have resolved this 
diatom, mounted in various media, with a Zeiss 4mm. 
apochromat, N.A. *95, combined with eyepiece x 27, and 
a large axial cone; illuminant a |in. wick paraffin lamp 
and copper acetate light filter. Dr. Spitta gave an expo- 
sition of Abbe's theory, and from it concluded that either 
the Amphipleura used was a coarse-lined one, or that Mr. 
Merlin possessed a phenomenally good or ^'photographic" 
eye. Mr. Nelson said that his own sight, which was form- 
erly very good, was now insufficient to grasp very min- 
ute intervals of separation, and, using the same optical 
means as Mr. Merlin, he had roughly attempted the ob- 
servations given in the paper, but found it impossible with 
a i in. paraffin flame. He thought^ however, that with a 
heliostat it could be done, and be hoped to experiment 
later on. He knew that Mr. Merlin had extremely keen 
vision. Mr. J. M. Offbrd said he could corroborate this ; 
at the telescope he found Mr. Merlin could see details at 
once, which he himself could only discover by continued 
observation. Mr. Rousselet read a paper on Asplanchna 
intermedia, and showed by description and drawings of 
the mastax, how it differed from Asph. brightwelli, with 
which it WHS generally confounded. Mr. Western quite 
agreed with Mr. Rousselet's conclusions, and considered 
he had given a very valuable study of this and the allied 
forms. 

RoTAL Microscopical SociETY.-Dec. 21, 1900, Mr. C. T. 
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Hudson was sabmitted for election as an Honorary Fel- 
low. A valuable microscope, by Powell and Lealand, with 
a complete set of objectives and apparatus, received from 
Miss Whittall, whose late father desired that it should 
be given to the Society, was pli^ced upon the table for in- 
spection. Mr. E. H. Nelson exhibited a small pocket mi- 
croscope, lent for exhibition by Mr. H. B. Freeman. It 
was made by H. Gilbertson, of London, but the date was 
unknown. It is non-achromatic, and designed for field 
use ; it has neither stand nor stage ; but in place of the 
latter it has a compressorium or live-box, which slides 
over the body of the microscope, this sliding tube consti- 
tuting its sole focussing arrangement. Dr. Webb read 
the list of those who had been nominated by the council 
for election at the annual meeting in January as officers 
and council for the ensuing year as follows: — as President, 
Mr. Wm. Carruthers ;as vice-presidents, Dr. Draithwaite, 
Messrs. Michell, Nelson, and the Bight Hon. Sir Ford 
North ; as treasurer, Mr. J. J. Vezey ; as secretaries, Mr. 
Dallinger and Dr. Webb ; as council, Messrs. Allen, Beck, 
Bennett, Browne, Bev. B. Carr, Messrs. Dodswell, Dis- 
ney, Karop, Plimmer, Powell, Professor Urban Pritchard, 
and Mr. Bousselet ; as curator, Mr. Bousselet. Mr. Bar- 
ton exhibited some new forms of lanterns, which could be 
used for ordinary projection purposes, either with or with- 
out the microscope. The first was a lantern constructed 
80 as to exclude all light from the room, except what 
passed through the lenses ; the manner of using this in 
connection with a microscope was shown. One lantern ex- 
hibited was larger and more complete, and could be used 
for all purposes, including enlargements. The excellent 
definition of this lantern was demonstrated by the exhi- 
bition on the screen of photo-micrographs of mounted prep- 
arations of insects and of parts of insects mounted in bal- 
sam. Mr. Barton also exhibited and described several 
new forms of microscope, with attachable circular stage, 



l&Ol] MiCROSCOiPlCAti JOtJRtJAL 89 

etc., and a new form of electric arc lamp for lantern use. 
A new form of lime-light was also exhibited, which at- 
tracted much notice from its extreme brilliancy, and the 
great steadiness and silence with which it burned. Mr. 
Nelson said he was very much struck with the perfection 
to which the last-mentioned lamp had been brought, and 
inquired if the gases had been enriched in any way, and 
how the light was produced with such a complete absence 
of noise. Mr. Barton said nothing was used but the two 
gases, and the effect was produced by causing them to 
impinge upon each other previous to their entrance to 
the mixing-chamber, and by the construction of the cham- 
ber itself. 



NEW PUBIIGATIONS. 



Botany, an Elementary Text Book for Schools. By L. 
H. Bailey. New York. The McMillan Company, vii 355. 
500 f. Prof. Bailey's large experience as a maker of good 
text books is well known. Not only is the subject of bot- 
any treated in a clear and lucid style, but the subject mat- 
ter is well arranged aa a whole. In this book Professor 
Bailey starts out with the idea that in secondary schools 
botany should be taught for the purpose of bringing the 
pupil closer to the things with which he lives. The study 
of botany should begin with familiar plant forms and phe- 
nomena. Schools and Colleges should seek to inculcate 
a love of plants. The mere learning of names of plants 
should not be the ultimate end of teaching botany any 
more than to study one phase of morphology, but rather 
botany should aim to teach the plant as a whole and as a 
living organism. Professor Bailey has attempted to do 
this, and in the reviewer's opinion has succeeded admira- 
bly. Take chapter VII where the subject of buds is treat- 
ed. Here we have a short definition, and a few types are 
given. The dormant winter bud to the flower in its succes- 
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sive stages are described and figured. Professor Bailey 
is particularly happy in bis choice of subjects as well as 
the illustrations accompanying this as well as many other 
chapters in the book. Take, the subject of plants in sun- 
light^ the illustration of the fern with suflScient and in- 
sufficient light, and the branches of cedar reaching for 
the light, the day and night positions of the clover leaf. 
Take the chapter on the dispersal of seeds. Not only does 
the author give an excellent series of illustrations as in 
figures 276, 280 and 281, but the important points in the 
chapter are emphasized by using different type. It is cer- 
tainly an excellent idea to emphasize the important points. 
The less important matters are easily separated from the 
more important. Ecology as a special topic does not re- 
ceive as much attention in one place as in some other re- 
cent text books since the subject is more or less brought 
into prominence in nearly every chapter in part I, so 
there is no need of bringing the matter together in one 
place. The average high school is not sufSciently well 
equipped to take up the subject of histology, but the dis- 
cussion here is ample for most schools. Part IV is de- 
voted to systematic botany. Part II the plant in its en- 
vironment should have preceded the studies in crypto- 
gams. Th.e subject of Cryptogams perhaps could more 
logically have been placed in part lY. The text is not only 
a credit to the author but to the publishers as well. No 
pains have been spared by the publishers to make it an 
attractive book in every way. — L. H. Pammel. 

1,000 Objects for the Microscope, M. C. Cooke, LL. D. 
The new Edition contains 600 illustrations and much val- 
uable matter. Price, $1.00. 

Naturalises Monthly Review is published by J. & W. 
Davis, Hythe St., Dartford, Kent, England. No 1 con- 
tains matters relative to insects, especially the Lepidop* 
tera. 
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ified optical arrangement through having remarked the 
great strength of the resolntion yielded hy some realgar- 
mounted specimens under the Zeiss 3 mm. of N. A..1'4 and 
a solid axial cone of about N.A. 1*2 from an oil-immer- 
sion condenser. I must confess that the exact theoreti- 
cal resolving limit of an object glass of N.A. '95, as given 
in the table on page 85 of Carpenter's ''The Microscope 
and its Revelations" (Seventh Edition, Edited by Dallin- 
ger, 1891), had at the time escaped my memory, other- 
wise it is extremely improbable that any such attempt 
would have been made. 

It was found, however, that in actual practice the 4 mm., 
used in conjunction with a 27 compensating ocular, with 
which eyepiece the image remained perfectly sharp, would 
steadily show the fine transverse stris on realger mounts, 
although the lineation was much fainter than that reveal- 
ed by oil-immersion lenses of large aperture. 

The resolution of valves in realgar having been accom- 
plished, dry and balsamed specimens were next examin- 
ed, and to my very considerable surprise, both proved re- 
solvable with the 4 mm. and 5-6th8 axial cone. In balsam 
the stri» appeared as extremely faint, but clean, gray lines 
of great fineness. Although most faint and difl5cult,they 
have been held with perfect certainty for short intervals, 
slightly averted vision proving of material assistance in 
this instance. 

In order to satisfy myself that the true stri» are indeed 
rendered visible by the 4 mm., a valve has been first ar- 
ranged to exhibit them under that lens, an oil-immersion 
being afterwards substituted, when the lines have been 
found to be identical, and of the same fineness and dis- 
tance apart with both objectives, the only diflference be- 
ing in the strength of the resolution aflForded by them. 

The significance of the above results is at once apparent 
on turning to the aperture table, where we find that N.A. 
-96 is given as the limit of resolution of the A. peUucida ; 
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hence it woald appear that the Zeiss 4 mm. of N.A. '95 
(nominal), illuminated by a 6-6th8 solid axial cone, is in 
practice capable of revealing structure just within the the- 
oretical resolving limit of a lens of N.A. -96, and that this 
resolution is attainable not only in media of high refrac- 
tive index, but also in balsam and with dry mounts. 

How the 4 i&m., although its guaranteed minimum N. 
A. is only '96, as a matter of fact is quite likely to pos- 
sess an N.A. of -96, or even one slightly in excess of this, 
so that theoretically, without any deduction for technical 
imperfections, it would be just capable of resolving the 
A, pellucida ; but that this theoretical limit should be act- 
ually attained by a lens with strictly axial illumination, 
and on specimens mounted in media of both high and low 
refractive index, cannot be regarded as a very extraor- 
dinary and interesting result, it having been hitherto con- 
sidered that the transverse strisB of the A. pellucida are 
in actual practice only just discoverable with dry achro- 
matic lenses of N.A. I'O, and that only on the specimens 
mounted in a medium of about 2*4 refractive index when 
illuminated by oblique light in one azimuth along the valve. 

Perhaps not the least interesting and satisfactory out- 
come of these observations is the indication that a dry 
lens is capable of working its full theoretical capacity on 
balsam-mounted objects, the resolution only becoming 
more conspicuous in media of higher refractive index. 

In addition to the A, pellucida many other forms have 
been recently studied with the 4 mm. and a 5-6ths solid 
axial cone. The most difBcult structural features have not 
been seen with a lesser cone, but we do not assert that 
they may not possibly be so resolved, although the results 
of my observations have strongly inclined me to the belief 
that, with axial illumination, structure just within the ca- 
pacity of the lens employed can only be seen with a very 
large cone. It has appeared to me that closing down the 
oonOi while greatly strengthening the contrast of the 
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coarser, caases the finer detail to disappear altogether, 
and materially reduces the separating power of the ob- 
jective. With reference to this matter the following ex- 
periment may prove interesting : — Arrange a Cherryfield 
NavicuLa rhomboidea^ mounted in a mixture of monobro- 
mide of naphthaline and balsam, under a good semi-apo- 
chromatic i" of N.A. *7T, and 27 ocular, so that the valve 
shall lie longitudinally along and on the sharply focuss- 
ed edge of the lamp flame. With slightly under f cone 
the longitudinal stri» will appear conspicuous through- 
out the entire length of the valve, while the closer trans- 
verse striffi, although they may be seen to a certain extent, 
are far less satisfactorily defined, no thoroughly clear 
separation being apparent. Now replace the smaller by 
a 6-6ths cone. The coarse strongly-defined longitudinal 
stri» disappear, and at the first glance all structure may 
seem to have disappeared with them, but a little careful 
scrutiny will reveal the presence of a faint dotted resolu- 
tion, the transverse divisions of which are as fully and 
cleanly shown as the longitudinal. 

I am aware that the results dealt with in this paper can- 
not meet with general acceptance until they receive con- 
firmation at abler hands than mine, nor indeed would it 
be desirable that they should be so accepted^ involving 
as they do important theoretical considerations, until in- 
dependent practical experience shall have placed their 
truth beyond doubt. 

The subjoined notes on some of the forms lately exam- 
ined with the 4 mm. may be of interest. A very large cen- 
tral solid cone has been invariably employed in conjunc- 
tion with either Gifford's or the beautiful new acetate of 
copper screen. 

Nitzachia curvula Sm. This diatom is mounted next to 
Amphtpleura pellucida on Moller's dry "Probe-platte.'* 
Transverse stri® close and delicate, but undoubtedly re-, 
solved. 
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Nittachia aigmateUa Gran. MoUer's balaam type slide. 
Transverse stri» extremely faint and difScult. A delicate 
object even with N. A. 1*3 and 1*4. 

Nitzschia linearis and N. obtuaa Sm. In balsam. The 
former very faintly resolved into transverse striffi,the lat- 
ter not so difScnlt. Dr. H. Van Henrck, in his <*Synop- 
sis des Diatomees," gives N, linearis as having 27 to 30 
striiD in 0*01 mm. (26.399 mm.= 1 inch), and N, obtuse 26 
to 27 in 0-01 mm. N. sigmateUa Grun., is given at 25 to 26 
strisB in 0*01 mm., bnt the specimen of this form on the 
type slide has mnch finer structure than N. linearis and 
N. obtusa. 

Nitzschia sigmoidea Sm. MoUer's dry ^'Probe-platte" — 
26i to 26 striee in 0*01 mm. according to Van Heurck. 
This is remarkably easy with the 4 mm., the stri® pre- 
senting a beaded appearance. They can be certainly seen 
with the 12 mm. apochromat of N.A. *66, so do not prob- 
ably, in this instance, exceed 65,000 to the inch. A speci- 
men in balsam is also very easy with the 4 mm. 

Nitzschia sigma Sm. Van Hearck gives 22 stri® in 0. 01 
mm. Distinctly dotted in balsam, and very easy in mix- 
ed monobromide of naphthaline and balsam. 

Qrammatophora oceanica Ehrenbnrg. = O. subtilissima. 
MoUer's dry *Trobe-platte." Resolved into transverse 
striiB. Van Hearck gives 30 stri® in 1-01 mm. for the Q. 
oceanica var. indica Grun., and 30 to 31 for the O. ocean- 
ica var. novaezeelandiae Gran. Some specimens of O. stLb- 
ttHssima^ however, are finer, running at about 88,000 to 
the inch. 

Navicula crassinervis. Stri® 34 to 35 in 0*01 mm. ac 
cording to Van Heurck. This has proved a most delicate 
object with the 4 mm., both dry and in realgar. With N. 
A. 1*3 and 1*4 realgar mounted valves are sharply resolv- 
ed into dots, but the transverse stri® have alone been seen 
with the dry lens. 

Hyalodiscus aubtUis. In a mixture of monobromide of 
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naphthaline and balsam. Dotted atracture on onter Eone 
well seen, although faint and difScnlt near the edge of 
the disc. In balsam mounts the structare appears still 
fainter, but nevertheless may be traced nearly to the oat- 
er edge, where it runs at about 76,000 to the inch. 

Surirella gemma Bhrbg. In realgar the beading has 
been seen beautifully defined with the valve arranged 
longitudinally on the sharply focussed edge of the lamp 
flame. Specimens mounted dry, in balsam, and in quin- 
idine, have been also examined, but their complete reso- 
lution has proved a much more difScult, matter. 

Colletonema vulgare, Moller*s balsam type slide. This 
has been most carefully studied with the 4 mm. The res- 
olution is very faint, and requires particularly exact focal 
adjustment, but when once seen it can be held fairly stead- 
ily without any great difSculty. Dr. Van Heurck writes 
of this diatom, ^'Stries fines, dSlicates, les moyennes fai- 
blement radian tes, les terminales parall^les, environ 34 en 
1 c.d.m. ; les stries mSdianes plus fortes, plus 6cart6es,24 
en 1 c.d.m. et plus radiantes." 

Navicula major. Moller's balsam type slide. The full 
resolution of the structure of the bands on the hoop of 
this diatom is by no means easy, even with the Zeiss 3 
mm. apochromat of N.A. 1*4. Notwithstanding this, the 
resolution is carried very far by the 4 mm., the stri» ap- 
pearing remarkably black, crisply defined, and well sep- 
arated, their beaded nature being quite recognizable, al- 
though not so fully revealed as with the oil-immersion. 
On this specimen the strisB alone are just visibly separa- 
ted by the 12 mm. apochromat, 6-6 ths axial cone, and a 
Huyghenian eyepiece magnifying about 46 times, the 27 
compensating ocular not proving sufficiently powerful for 
the purpose with this objective. 

Comments by Dr. B. J. Spitta. — To enable an object 
consisting of lines separated by minute intervals, or dots, 
or any small structures, to be seen, two conditions were 
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abflolately necessary. First, that such objects should be 
snfSciently magnified for the eye to be capable of seeing 
them ; and secondly , that the N.A. of the objective should 
be high enough to render such objects sufficiently resolv- 
ed ; for every one in the room was familiar with the fact 
that mere magnification without sufficient N. A., or *'emp- 
ty magnification," as Professor Abbe called it, was as use- 
less as N.A, without the proper amount of magnification. 

Now with regard to the first condition. It was sup- 
posed thas 1-250 inch represented the minimum distance 
that two objects, whether lines or dots, must be separated 
for the normal human eye to see and separate them dis- 
tinctly at a distance of ten inches. No lines or dots closer 
than this could be recognized in their individuality. In 
other words, no matter what might be the real distance 
between any two dots or lines on a diatom they must, by 
optical means, be so rendered to the eye, when looking 
down the microscope, that they did not appear closer to- 
gether than 1-260 of an inch. It was more convenient for 
them to be magnified a little more, so as to be separated 
apparently by a greater interval, because in that case 
those whose eyes were not absolutely normal would see 
them better ; but anyhow they must not apparently be 
separated by an interval of less than 1-250 of an inch. 
The lines on Amphipleura pellucida were mostly about 
100,000 to the inch, so to see them with the microscope 
the entire optical arrangement must result in magnify- 
ing at least 400 diameters, because 400 X 260= 100,000. 
Now, how did the author obtain his magnification, and 
what was it ? He used a k in. objective and a 27 eyepiece. 
Well, that equalled a magnification of 1620, because the 
initial magnifying power of a i in. was about 60, and 60 
X 27 = 1620. He had, therefore, plenty of magnifica- 
tion. But what about the N.A. — the second condition ? 

Abbe's law which was based on mathematical consid- 
erations admiting of no controversy, declared that, with 
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the smallest possible beam of truly axial illaminationythe 
number of lines to the inch capable of being resolved = 
« X N. A. where x is the number of wave-lengths to the 
inch of the light actually used. Putting this into actual 
figures, seeing that there are about 47,600 X *95 gave 46,- 
126 lines to the inch as the theoretical limit — a long way 
off 100,000. In other words, the lines must not be closer 
than 1-46126 of an inch. But with oblique light this for- 
mula was doubled, and became 2a;'96, or 90,260 to the 
inch, or 1-00260 of an inch apart. It was evident, then, 
that Mr. Merlin could not have seen lines 1-100000 or even 
1-90000 of an inch, apart without oblique light, using only 
a 6-6ths cone of axial illumination ; and this justifies the 
original remark that his specimen must have been a coarse- 
ly marked one. It was theoretically possible that the au- 
thor might possess a photographic eye, so to speak : one 
that received impressions in the violet-blue ray as well as 
ordinary individuals did in the yellow-green or so-called 
''visual ray/' but he had never heard of such a case. 

As the formula already given applied to any ray ,it should 
be possible to photograph on a plate what cannot be seen 
with the eye. The 100,000 lines to the inch could only be 
seen most faintly with the '95 objective, but inasmuch as 
the wave-length of photographic light was about 1-63500 
of an inch, twice that X *95 gave a photographic limit of 
a little over 100,000 lines to the inch. His son, and him- 
self had tried to do this. As they could focus the lines 
on the ground glass screen of the camera, they had to 
make trial and error exposures, and failed several times, 
but at last succeeded in just showing the lines. 

Seeing things with a direct solid cone was no doubt 
very much better and more to be relied upon than seeing 
them by oblique light. An object with large markings 
well seen by direct light appeared simply gray with ob- 
lique light. If the lens employed was a fine one and the 
lines were very fine they could be seen with oblique light. 
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bat if they were coarse they were lost sight of by virtue 
of their largeness. 

OoMMBNTS BY B. M. Nblson. — Mr. Merlin used the tel- 
escope, till his eyesight was exceptionally keen, which was 
probably as good if not better training for the eye than 
the microscope. The fact of one being unable to see any 
particular structure described in this paper would not^ 
therefore, be evidence that Mr. Merlin was likely to have 
been mistaken in what he had seen. He had tried a 6-6th 
cone with the dry 4 mm. apochromat of '95 N.A. with the 
1-inch wick of a parafSn lamp and an acetate of copper 
filter, but was not able to effect resolutioQS to anything 
like the extent Mr. Merlin had done. He next tried sun- 
light with a heliostat, but the heliostat proved untrust- 
worthy and the sunlight fickle, so he was not able to push 
his experiments as far as he would have liked. He found, 
however, that with sunlight he could use a filter of much 
greater thickness, and then he was able to see some of the 
structures. There was another point — viz., that the Abbe 
diffraction theory did not fit in with all the observed phe- 
nomena bearing upon that branch of microscopy. It was 
highly probable that the large solid axial cone had a 
greater resolving power in it than was generally sup- 
posed. His experience showed him that 80,000 times the 
N.A. of the objective was the resolving limit in inches 
with this kind of illumination, but from what Mr. Mer- 
lin had said it was evident that a larger coefficient must 
be employed. The little beads in the lines on the hoop of 
a Pinntdaria major were, so far as he knew, unresolva- 
ble by oblique light, but with the 5-6 ths solid axial cone 
he had been able to see them with the dry 4 mm. apo- 
chromat. Strange to say, this same object had in 1895 
been a kind of minimum visible or crucial test for an apo. 
J" of 1'43 N.A. It appeared, therefore, that the "mini- 
mum visible," the "crucial test," the "scarcely resolvable 
detail" of one year became the commonplace object at a 
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subsequent period. This, Mr. Nelson said, had been bis 
frequent experience during the quarter of a century he, 
had been actively engaged in microscopical work. 



Does Rabies Originate Spontaneously ? 

D. E. SALMON, D. V. M. 

Most of the older writers on rabies, those whose writ- 
ings appeared before 1865| admitted that the disease 
might develop spontaneously in the bodies of oertain an- 
imals as a result of certain conditions of life and atmos- 
pheric influences. These same writers believed that most 
other contagious diseases frequently originated in the 
same manner. It was a time when the spontaneous gen- 
eration of many living things was frequently admitted, 
and when the ignorance of the nature of all kinds of con- 
tagion, with the exception of the larger animal parasites, 
was complete and impenetrable. Science had not yet 
definitely passed upon the doctrine of the spontaneous 
and continuous generation of living matter. 

It was not a very long time before this when it was be- 
lieved that the mite which causes scabies or itch was con- 
tinuously developed spontaneously, and that it was folly 
for people to try to protect themselves from this diseaae. 
About the same time, or possibly a little earlier, at was 
thought that lice were spontaneously developed, and that 
both the domestieated animals and mankind were doom- 
ed to suffer from them for all time. Still earlier there 
was a common belief that crocodilee and other ^wiiw^ni Uf ^ 
developed spontaneously from the mud of the rivers and 
lakes in which they were found. 

The study of natural history and the progress of sci- 
ence disproved one by one these ancient beliefs, and made 
it clear thai all animals developed from pre-existing an- 
imals of the same kind. Bren lice and the mites of scabies 
were found to be subject to this invmriable law of nature. 
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and the eradication of such pests was taken np with en- 
ergy and perseverance. The rarity with which these par- 
asitic pests are encountered among civilized people of the 
present day proves the value of correct views upon such 
questions. 

The last point to be yielded by the believers in spon- 
taneous generation was the origin of the protozoa and bac- 
teria, microscopic animals and plants so small that their 
life history could be studied only with great difficulty. 
It was finally shown, however, that even these infinitely 
small organisms obeyed the general law of nature and 
propagated and developed from ancestors, each species 
after its kind, and that in the absence of ancestors not 
even these low forms of life could appear. 

About this time it began to be suspected that the cause 
of the contagious fevers was microscopic organi8ms,which 
were able to live a parasitic life in the bodies of men and 
the larger animals. After many observations pointing in 
* that direction it was finally demonstrated in 1876 that the 
cause of anthrax was a bacillus, and shortly afterwards 
that fowl cholera, septicsmia, hog cholera, tetanus, black- 
leg, tuberculosis, and various other diseases were due to 
similar microscopic vegetable organisms, each disease be- 
ing caused by its own distinct species of germs. It was 
also shown that malaria, Texas fever, and some other dis- 
eases were caused by microscopic animal organisms be- 
longing to the protozoa, and that here again each disease 
had its own definite and distinct species. In every case 
the minute plant or animal parasite had its own definite 
form and certain biological characters by which it might 
be distinguished from all other living things. Each spe- 
cies multiplies and propagates its kind, and there is no 
more evidence here than elsewhere in nature to sustain a 
doctrine of the spontaneous appearance of living things. 

The first effect of these scientific demonstrations was 
to clear away a vast amount of rubbish which had accu- 
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malated in the standard teachings as to the caaseof con- 
tageoas diseases. If » for example, anthrax is oansed by 
the BaciUus anthracis gaining entrance to the inteiiorof 
the body and multiplying there, and if the disease cannot 
be produced in the absence of this bacillas, then it be- 
comes plain that the disease is not caused by electrical 
disturbances of the atmosphere, by too much food or too 
little food, by forage containing too much water or that 
which is too dry, by intense heat of summers or extreme 
cold of winters, or indeed by any of the other influences 
to which the development of the disease has been usually 
attributed. It was contact with substances containing 
the bacillus which produced the disease, and when this 
bacillus gained access to the animal body the disease de- 
veloped'without reference to tUe atmospheric conditions, 
the food, or the other elements of the environment. 

The comprehension of this fact led Bouley and other 
great pathologists to revise their opinions regarding the 
origin of many contagious diseases. It had been held that 
glanders originated spontaneously from overwork andin- 
sufScient food ; that bovine pleuropneumonia developed 
as a result of exposure of cattle in the mountains of Eu- 
rope to extremely low temperatures ; that cattle plague 
arose spontaneously in eastern Europe, and particularly 
on the steppes of Russia, and that rabies in the dog re- 
sulted from unfavorable conditions of life. The demon- 
stration of the germ theory of contagion, which was quite 
unexpected by the majority of medical men, completely 
overturne/i these old views, based upon an entirely dif- 
ferent hypothesis. The idea of spontaneous development* 
of origin de fiova, was generally abandoned, and the fur- 
ther scientific researches have been pushed, the more in- 
contestible does it appear that the one and only factor of 
consequence in the production of these diseases is the en* 
trance of the disease germ into the interior of the animal 
hody, where it can multiply and disseminate itself. 
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If proper mehsures are taken to protect animals from 
the bacilli of anthrax, of glanders, of pleuropneumonia, 
they do not contract these diseases. Investigation of cat- 
tle plagae in central Europe indicated that the disease 
always came from the East. Investigations on the step- 
pes of Bussia showed that it did not originate there, bat 
came from the plains of Asia. Investigations in Asia in- 
dicate that even there the disease is always the result of 
contagion from some other affected animal. In the same 
manner, investigations of rabies failed to bring out any 
evidence to indicate that the disease might originate in 
any way except by contagion, that is by inoculation from 
an affected animal. It may, therefore, be accepted as 
practically certain that rabies does not develop sponta- 
neously in any animal, but that it is always the result of 
inoculation from some other affected animal. 

If the doctrine of spontaneous generation, or abiogen- 
esis, has been abandoned by scientific men, it has by no 
means lost caste with many persons who consider them- 
selves philosophers ; and these persons hesitate to accept 
or indeed bitterly contest the conclusion of science, which 
has been outlined above. If, they ask, every dog with 
rabies contracted the disease from some other dog affect- 
ed with it, how did the first dog get it ? This is a ques- 
tion as to the origin of things, which we may with equal 
reason ask in regard to all living organisms. If every dog 
is brought into the world by the sexual union of the two 
other dogs, where did the first dog come from ? This 
question is just as difficult, but no more difficult than the 
other. Because we have in our question implied the phil- 
osophical absurdity of a series of dogs without a begin- 
nings we have not convinced anyone that dogs can origi- 
nate in any manner except by ancestors of their own spe- 
cies, nor is the similar question as to the origin of the 
first case of rabies any better reason for accepting the 
theory of the spontaneous origin of this disease. 
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There are many diseases of which it may be said that 
in oar time and in oar coantry they arise only by conta- 
gion. Prominent among these are smallpox, scarlet fever, 
measles, cholera, tnbercnlosis, glanders, bovine pleuro- 
pnenmonia, foot-and-moath disease, and rabies. Record- 
ed history does not tell as where and ander what circum- 
stances the first case of any of these diseases appeared, 
any more than it tells as where and ander what circum- 
stances the first dog appeared. We know by observation, 
and by observation alone, how dogs are propagated at the 
present day, and we accept observation as conclusive up- 
on this point. Why should we not accept observation 
and experimentation as conclusive in regard to the pro- 
pagation of a contagious disease ? 

While we can not resonably expect at this late day to 
decide the cause of contagious diseases by speculation as 
to the first appearance among animals of such diseases, it 
is legitimate to make such an inquiry in order to obtain 
a better understanding of these plagues. Science has 
made great progress in explaining the origin of species, 
and even in tracing in general terms the development of 
life upon earth ; and while it can not say definitely where, 
when, and how the dog originated, it has been made plain 
that in some prehistoric age the dog developed from some 
earlier and related animal form, not by a sudden trans- 
formation, but by gradual transition. And in the same 
manner this early ancestor of the dog developed from a 
still earlier ancestor, doubtless quite different from the 
dog as he is to-day. To be brief, in tracing the develop- 
ment of the dog, we should be obliged to go back, step 
by step, toward th^ dawn of creation, toward simpler and 
simpler forms of life, until the primordial germ is reach- 
ed. Just where in this long series of succeeding forms or 
just when in the countless ages that have elapsed since 
the beginning of the series the disease known as rabies 
appeared it it impossible to say. It may have been in 
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comparatively recent times, and when the dog had ar- 
rived at substantially its present form and development, 
or it may have been in some previous geologic age, when 
the conditions of environment upon all parts of the earth 
were far different from what they are at the present day. 

It is not to be supposed that the strange animals whose 
fossil remains prove their existence many thousand years 
ago were free from contagious diseases any more than are 
the animals which live to-day ; but whether the diseases 
of the prehistoric animal species were propagated from 
animal to animal until our time, or whether they disap- 
peared and were replaced by more recent plagues, it is 
now impossible to say. 

A study of the communicable diseases indicates that 
most if not all of them are caused by parasitic organisms. 
Indeed, the animal body has become the host of a multi- 
tude of parasites, most astonishing because of the num- 
ber of species and the great variety of forms. All of these 
parasites probably at one time in the existence of their 
species, or of the ancestors of their species, lived else- 
where in nature. Under certain conditions they were at- 
tracted to certain kinds of animals; they found they could 
live upon or within them ; they adapted themselves to 
these new conditions ; their form and their physiological 
requirements were gradually changed, until finally in the 
course of time they could not exist elsewhere. They were 
then strictly parasitic. 

So far has this development and adaptation to the con- 
ditions of environment gone that we find different species 
and varieties of lice, of mites, and of worms living upon 
each different species of animals, and in most cases these 
parasites perish if transferred from one species of ani- 
mals to another species. If, therefore, these parasites 
can not exist when transferred to a different species of 
animals from that upon which they have developed and 
to which they have become adapted, there is all the more 
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reason why they can not exist in nature elsewhere than 
upon or within the animal body. Hence, we find animal 
species living as parasites upon other animals, and hav- 
ing no individuals of their species living a non-parasitic 
existence. They have developed and have been modifi- 
ed since they began their existence as parasites, just as 
the species of animals living free in nature have been 
modified. Consequently, if an animal becomes infected 
with lice or mites at the present day it must get them 
from some other animal which bears them. 

The adaptation and modification of the bacteria and 
protozoa which cause the contagious diseases has proba- 
bly occurred in much the same manner as that of the lar- 
ger animal parasites which we have been considering. 
The glanders bacillus has lived a parasitic existence in 
the bodies of animals of the horse kind for many thoasand 
years. It is no longer able to multiply or live for any 
considerable time in nature outside of the animal body. 
It is therefore a strictly parasitic organism. The bacilus 
of tuberculosis is even further developed as a parasite 
than the bacillus of glanders, as it is much more diflScult 
to cultivate in the laboratory even under the most care- 
fully adjusted conditions. There is no reason to suppose 
that any bacilli exist in nature having the same biological 
characteristics as have the glanders and tuberculosis ba- 
cilli. 

The exact form of the rabies virus has never been sat- 
isfactorily determined, but what we know of it leads to 
the conclusion that it is a parasitic organism of some kind, 
which has been modified by thousands of years of exist- 
ence within the animal body, and which has no counter- 
part elsewhere in nature. Inoculation with it is easy ;it 
has specialized as to the conditions of life to such an ex- 
tent that it multiplies only in the brain, spinal cord^ nerve 
trunks, and a few glands ; it can not be made to grow out- 
side of the body by any methods now known. All these 
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facts indicate an obligatory parasitic existence. When or 
nnder what conditions in the prehistoric ages of the past 
it first became parasitic can never be known, nor can we 
determine at this late day how long a time was required 
to transform it from an organism which was only occa- 
sionally or accidentally parasitic into one which could live 
no other but a parasitic life. What appears certain is that 
for more than two thoasand years rabies has been the 
same disease it is to-day ; that it has been propagated by 
the same species of animals, manifested itself by the same 
symptoms, and produced the same fatal results. 

It is not likely that other microscopic organisms will 
from time to time take up their habitat in the animal body 
and become obligatory parasites. There are a number 
of different bacilli now known which are capable of liv- 
ing in the flesh and causing fatal disease, but which only 
do this under accidental conditions. Among these are 
the anthrax bacillus, the bacillus of blackleg, the bacillus 
of malignant oedema, and the bacillus of tetanus, all of 
which are deadly in their effects on animals inoculated 
with them, but all of which lack some quality required 
for their rapid dissemination or for the ready infection of 
susceptible animals. Consequently, they do not usually 
spread from animal to animal. With slight modification 
the anthrax bacillus might become the most terrible of the 
known disease germs. But that such modifications re- 
quire time and conditions not often found, is proved by 
the fact that though this diMease has been known since 
the beginning of medical knowledge, the bacillus has in 
the memory of man made no progress as a disease-pro- 
ducing organism, but on the contrary appears less capa- 
ble to-day of gaining entrance to the tissues than it was 
two or three centuries ago. — Ag. Depart. Tear Book^ 1900. 
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Terminology of the Stndy of Blood Normal, and Abnormal. 

HARRY D. OBERT, M. D. 

The blood consists of a liquid basis or plasma, in which 
are found two great varieties of cells, the red and white. 
The red ones are termed erythrocytes and the white ones 
leucocytes. The red cells are bi-concave discs, dark at the 
edge and with a clear or bright spot in the centre due to 
their bi-eoncavity. When this spot shows rery distinct- 
ly a pathological state exists which we term endo-globu- 
lar degeneration. There is no nucleus in the red cells. 
The white ones are nucleated in various manners, accord- 
ing to their stage of development. In addition to the cor- 
puscles, there exists the so-called blood plates. Blood 
plasma when obtained free from corpuscles is perfectly 
colorless in thin layers. The red color of the blood is not 
due therefore to the blood plasma, but is caused by the 
mass of corpuscles held in suspension. 

The blood leucocytes which are by far the most inter- 
esting part of the blood to study, are divided up in dif- 
ferent classes, depending upon their stage of development* 
The function of these leucocytes has been the subject of 
numerous investigations, particularly in connection with 
blood diseases, but it cannot be said that we possess any 
positive information as to the normal function of these 
cells. These cells are not all the same, histologically. 
Erlich*s classification divides them into three groups ; (1) 
Oxyphiles or Eosinophiles, or those which stain with an 
acid aniline dye, the acid portion of the dye acting as the 
stain. (2) Basophiles, those staining with a basic dye* 
(3) Neutrophiles, those staining with a neutral dye. These 
white cells are nucleated, with one, two or more nuclei 
which change their type and may become the so called 
transitional, the terms then, being mono-nuclear tran- 
sitional and poly- nuclear. Normally the reaction of the 
blood is alkaline owing mainly to the alkaline salts and 
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especially the carbonates of soda, which are dissolved in 
the plasma. 

The specific gravity of human blood in the adult male 
may vary from 1,041, to 1,067. The number of red blood 
cells is about 5,000,000 to the cubic millimeter of blood 
in a healthy adult male, and about 4,500,000 in the healthy 
female. If this number is exceeded which is very rare, 
the condition is called Polycythemia ; if decreased it is 
termed. Oligocythemia. One of the most marked instan- 
ces of the former which occurs , is the very extraordinary 
increase of red cells which is often met with in cases of 
congenital cardiac disease in children, amounting to as 
many as 8,000,000 to the cubic millimeter. A similar in- 
crease is seen in Phosphorous poisoning. Beside the or- 
dinary red blood cells, we find in health small red cells sup- 
posed to be immature red cells, and called microcytes, 
while we may at times find very large red cells or Mega- 
locytes. Not only may the red blood cells change but the 
quantity of their hsamoglobin may also vary. Normal 
blood should contain 100 per cent, although we may have 
perfect health with the amount estimated at 85 per cent. 
This decrease is termed Oligochromaemia. In disease we 
find more or less marked alternation in the red cells them- 
selves and in their coloring matter. The microcytes and 
the megalocytes already mentioned may become greatly 
increased in number. The red cells when they become de- 
formed are termed Poikilocytes. Some red cells, which 
unlike ordinary red cells possess a nucleus and are capa- 
ble of amoeboid movement are usually given the very con- 
fusing name of Normo-blasts. Other cells have been 
found that contained pigment, or are vacuolized, or again 
so dim in appearance that they are called shadow corpus- 
cles. The proportion of the white to the red cells in health 
is about 1 to 500, but a very great variation may occur. 
Thus after meals the white corpuscles are always increased 
so that the proportion may be 1 to 150. On the other 
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haDd, after this primary increase they may be decreased 
and the proportion may be 1 to 800. Time of day is also 
a factor in producing variation. 

The instraments employed to-day for the examination 
of blood consist essentially of the microscope which is 
used to determine the quality and the character of the 
red and white cells, their comparative number and the 
presence of parasites ; the polariscope which is employ- 
ed in the color test for the purpose of determining the 
proportion of haemoglobin or in other words, the ability 
of the corpuscles to carry oxygen to the tissues, or for ex- 
ample,to detect the presence of carbon, mon-oxide-haemo- 
globin. Last but not less important is the so-called 
Thoma-Ziess haemocytometer, which is a very delicate 
instrument used to accurately estimate the number of cor- 
puscles in the blood. 

Anaemia, which means a deficiency in blood and is rep- 
resented or portrayed by two conditions, in one of which 
the pallor and other symptoms are due to a diminution in 
the number of red corpuscles, while in the other there is 
a decrease of haemoglobin in each corpuscle. In regard 
to the white corpuscles, we can find even more interesting 
data, since their variation in number, form and charact.er 
is marked in some diseases. Practically all conditions of 
the blood which are pathological, represent disease in or- 
gans connected with the blood directly or indirectly and 
do not depend upon primary changes in this liquid, ex- 
cept in rare instances. There are several varieties of 
anaemia, the most important of which is the so-called 
Pernicious Anaemia, in that it progressively gets worse 
until death occurs in the majority of cases, although a few 
may recover. The pathology of this disease is not un- 
derstood. It is characterized by marked pallor without 
loss of flesh, or to speak more correctly, the sub-cutane- 
ous tisues are added to rather than robbed of fat. There 
are gradually increasing dyspnoea, failure of strength, 
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cardiac palpation, venous marmurs, some vertigo and tin- 
nitis. 

The blood shows a most extraordinary and continually 
diminishing number of red cells, until the number may 
amount to only 143,000 to the cubic millimeter. In addi- 
tion the following points of great diagnostic importance 
are to be noted. First the individual red cell is richer 
than normal in Haemoglobin ; second, many are larger 
than normal; third, the red corpuscles are deformed, some 
being ovoid, others irregular; fourth, there are present mi- 
crocytes or small cells ; fifth, there are nucleated red cells, 
and, sixth, we may find megalocytes and megaloblasts 
which have a plain staining nucleus. The megaloblasts 
are termed corpuscles of Erlich, since he claims that they 
are Pathognomonic of pernicious anaemia. Anaemia, de- 
pending upon lack of Haemoglobin in the corpuscles rather 
than a decrease in their actual number, is seen most typi- 
cally in that condition termed Chlorosis. In this disease 
the corpuscular diminution is so slight that it may be to- 
tally ignored, but decrease in haemoglobin is very great. 

In connection with anaemia, I may speak of Leukaemia 
which means a marked increase in white cells, more par- 
ticularly the large mono -nuclear leucocytes. Pseudo-leu- 
kaemia or Hodgkins' disease must be differentiated from 
true leukaemia, by the blood examination, it being stated 
that in this malady there is usually but a slight decrease 
in red cells and no other marked changes. 

The parasites of the blood occupy a vast field of study 
and are held accountable for the different fevers such as 
malaria. Tertian fever, Quartan fever and the so-called 
Aestivo- Autumnal fever. These parasites consist for a 
g^eat part of the malarial germ of Laveran or the ^'Hae- 
matozoon Malariae," and the ''Filaria Sanguinis Homi- 
nis." No more important addition to the study of dis- 
ease from a diagnostic standpoint has been made than the 
discovery of the presence of a parasite in the blood of 



142 THE AMERICAN MONTHLY [May 

perBODS suffering from malaria f ever, a parasite which is 
always present under these circumstances, and in all prob- 
ability acts as the cause of all malarial phenomena. The 
parasites are varieties of sporozoa which live inside of the 
cell of the individual attacked. The parasite of malarial 
fever occurs in three forms, namely, as that of Tertian 
fever^ that of Quartan fever and the parasite of the al- 
ready mentioned Aestivo- Autumnal. A parasite of Ter- 
tian fever is a small Hyaline colorless body which occupies 
but a slight extent of the interior of the cell. When quiet, 
the parasite is round like the corpuscle but if examined 
fresh, it will be seen to have active Amoeboid motion. By 
the terms Tertian and Quartan, we mean as for Tertiana 
fever which occurs every two days and for Quartan every 
three days. We may have a double Tertian or in other 
words, a Quotidian type in which the attack occurs daily. 
The cause of the paroxysm at a stated time is explained 
by the fact that when segmentation occurs in the full 
grown parasite we may look for an attack. The Quotid- 
ian fever is explained by the fact that two sets of par- 
asites operate, one set segmenting say to-day, and the 
other to-morrow. The Quartan parasite which causes an 
attack every third day in its earlier stage of development, 
looks very much like that of Tertian f orm, for it occurs as 
a small Hyaline Amoeboid body filling a fraction of the 
corpuscle. It soon, however, develops the following dif- 
ferences: first, it develops a sharper outline; second, it is 
more refractive ; thirds the Amoeboid movement is slower; 
fourth, the pigment granules are coarser and more im- 
portant, they lie very quietly around the edge of the par- 
asite; fifth, the corpuscle acts as host and does not in- 
crease in size and finally disappears. In the third form of 
infection, the Aestivo-Autumnal, we find small Hyaline 
bodies. They have ringed appearance and are sometimes 
very small. Suddenly this body becomes larger and the 
ring is lost. Then however an Amoeboid movement takes 
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place and a true ring is formed. The Peripheral circala- 
tion in this disease contains very few parasites. 

Filaria and by this term we mean a long slender worm- 
like body existing and swimming in the blood and lym- 
phatics. The *'Filaria sanguinis Hominis" occurs in three 
forms. First, the '^Filaria Diurna" or that species exist- 
ing by day. Second, the ''Filaria Nocturna" or that which 
exists by night, and third, the "Filaria Ferstans" or that 
one existing persistently at all times. The ''Filaria Diurna*' 
and the "Filaria Perstans" are confined to patients found 
on the west coast of Africa and adjoining districts, while 
the "Filaria Nocturna" is pandemic in the tropics, and 
endemic in certain sections of the United States. The 
Filaria Perstans has been practically proven to be the 
cause of the so-called fatal ^'sleeping sickness" of the 
Congo region. 

Prognosis as determined by a blood examination in pneu- 
monia shows in this disease as favorable if Leucocytosis 
is present, but is a bad sign if absent even in the mild 
cases and certainly points toward a fatal issue. Leuco- 
cytosis simply shows that the system is re-acting. 

In diphtheria here again, the absence of Leucocytosis 
is a bad sign even in the mildest case. The phenomena 
should keep pace with the severity of the disease. The 
staining reaction is said to be proportional to the severi- 
ty of the disease. . Also, in scarlet fever and Scarlatinal 
nephritis, '^Eosinophile" is the good sign and its absence 
a bad one. As in the before mentioned, the Leucocytosis 
is proportional to the severity. The foregoing facts simply 
serve to show that a conservative prognosis should not be 
made without a thorough blood examination. 

The blood corpuscle first makes itself known in the 
marrow of long bones from whence it passes into those 
long narrow cylinders the blood vessels, where it must 
meet its foes, must fight disease, be overcome or return 
Yictorious. 
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MOLOGIGiX NOTES. 



L. H. PAMMEL. 

Myxobaotbria. — Since the pablication of Dp. Tbax- 
ter'B excellent account of Myxobacteria in 1892, several 
papers dealing with this interesting groap of bacteria 
have been published. The species though mostly Ameri- 
can have also been found in Europe and Liberia in Afri- 
ca. Zukal has found four species of the genus Ohondro- 
myces in Vienna. C. Lorrain Smith in a recent number 
of the Journal of Botany describes a Myxococcus pyri- 
formis found on the pellets of the rabbit dung. This or- 
ganism produces pear-shaped cysts of a bright pinkish- 
orange-color on a short transparent gelatinous stalk. The 
cocci are round or somewhat oval. The colonies in culture 
tubes are colorless or dirty white consisting of motile rods. 
(Jour. Bot. 39 : 69-73, If). 

Nematode Galls on Marine Alqm. — Ethel S. Barton 
describes nematode galls found on Furcellaria fastigiata 
and Chrondus crispus. Thus far little attention has been 
given to the subject of gall formation in algs. The galls 
form irregular knobs, due to the fact that they exceed or 
equal in size the diameter of the main stalk. The cells be- 
low and around the galls contained small granules which 
seem to correspond to Van Tieghem's Floridean starch 
which consists chiefly of Amylodextrin. (Jour. Bot. 39 : 
49-51, PI. 418, f. 1-6). 

Mushrooms. — Much interest has in recent years been 
manifested in the study of mushrooms in this country, 
partly because of their undoubted food-value. Hamilton 
G-ibson perhaps did as much as anyone else to popularize 
the subject. But several botanists have done much to 
bring the subject before the public in an intelligent way. 
Among the earlier writers mention may be made of Our- 
tiss, of North Carolina. Of the more recent contributions 
the valuable papers by Farlow and Feck should be men- 
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tioned. George F. Atkinson's book on Mushrooms (Studies 
in American Fungi, Mushrooms edible, poisonous, etc) not 
only takes up the morphology, but the development and 
characters by which many species may be recognized. In 
this book of something over 200 pages the common spe- 
cies are described and illustrated. The pictures are as 
good as the photographer's art and engraver could make 
them, and the printer has done his part well. The photo- 
graphs in many cases show the natural habitat of the fun- 
gut. The spore prints and sectional views given show 
the structure at a glance. Notes on distribution, and 
whether poisonous or edible accompany the description 
so far as known to the writer. A good key to North 
America genera of the family Agaricacece and a key for 
families accompanies the volume, as well as a glossary of 
the more technical terms used in the work. Mr. Hassel- 
burg furnished the matter applied to certain structural 
characters of mushrooms. l*he chapter on chemistry and 
toxicology was written by J. F. Clark. The recipes for 
cooking were furnished by Sarah Tyson Borer. An ex- 
cellent bulletin on mushrooms has also recently been is- 
sued by Prof. L. F. Henderson of the Idaho Agricul- 
tural Experiment Station. 

Bmbryologioal Studies of Qubrous. — Very little work 
has been done in working out the life history of Quercus 
but Abram H. Conrad, has given us a good account of 
Quercus velutina. The material was quite refractory. 
Chromo-acetic and picro-acetic acid were the most satis- 
factory for fixing. Cyanin and Erythrosin proved good for 
early stages and Delafield's hematoxylin forthearchespor- 
ial stage and f uchsin and iodine green for embryo sac and 
embryo. (Bot. Gazette, 39 : 408.) 

SOLEROTINIA. — Prof. Balph E. Smith, gives the results 
of his investigation on Botrytis and Sclerotinia, their re- 
lation to certain plant diseases and to each other. He 
oomes to the conclusion that Sclerotinia libertiana and 
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Botrytis cinerea hava no connection whatsoever with 
each other and that the former species has no conidial 
stage of this type. It shows at all times a mycelinm com- 
posed of large branching septate filaments, averaging 
from 10-15 microns in diameter. Sclerotia are always pro- 
duced abundantly in caltures and affected plants. The 
sclerotia are sometimes an inch long. The Peziza form is 
readily produced. The fungus is a good example of a fac- 
ultative parasite. It attacks a great variety of plants. (Bot. 
Gazette. 29 : 369.) 

Studies in Myxomtobtbs. — E. Jahn in some cytolog- 
ical studies of one of the Myxomycetes, Dictydium umbi- 
licatum, obtained best results in fixing with Flemming. 
He succeeded in obtaining good nuclei by staining with 
Hcematoxylin, Safranin and Gentian Violet. He did not 
succeed in obtaining karyokinetic figures. Chromatin 
threads and nucleolus can be made out very readily. The 
Dictydium granules described here have not heretofore 
been recognized in any other group of these organisms. 
Chemically they are differentiated because of their re- 
sistance to acids and alkalies. The chemical nature was 
not determined. They do not give the chemical reaction 
for cellulo8e,though they may prove to consist of substance 
related to cellulose. (Ber. d. Deutsch Bot. Gesellsch. 19:97.) 

Tuber-like Bodies of Cyoas. — Mr. A. C. Life discuss- 
es the tuber-like rootlets of Cycas revoluta. The coral- 
like outgrowths have been known for a considerable 
length of time and there has been much discussing as to 
their nature. The author has made cultures of the tu- 
bercles on agar and from these he raised three different 
bacterial forms, an organism resembling the Rhizobium 
of Schneider being obtained. The fungi and bacteria 
which are in cells in advance of the alga zone seem to pre- 
pare the way for the algs. The author says it is diffi- 
cult to speak with any certainty with reference to the 
symbiotic relations which exist between these various or- 
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ganisms. It has been saggested for certain plants that 
the converting of free nitrogen and simple nitrogen com- 
pounds into the more complex forms used by the plant is 
due to the nostoc. And the writer suggests the possibil- 
ity of the use of nostoc forms in the cycads in the assis- 
tance of nitrogen assimilation. Th^ tubercles then, have 
two functions, that of aerating, and that of assisting in 
nitrogen assimilation. (Bot. Gaz. 31 ; 365.) 



■ICBOSCOPIGAL MANIPULATION. 



Nbw Mbthod of Examining Sputum. — Lanuoise and 
Girard (Arch. gen. de Med.) recommended the following 
method of examining sputum suspected of containing tu- 
bercle bacilli. It is based on the property possessed by 
the alkaline hypochlorites of dissolving mucous matter 
without the aid of heat. The sputum is put into a coni- 
cal vessel, and covered by about 10 times its volume of a 
33 per cent solution of chlorinated soda, and the whole 
well stirred up. It is then set aside for 24 hours, being 
given an energetic agitation from time to time. The dis- 
engagement of chlorine commences at once, and in 30 
minutes globules of mucus and of pas (should the latter 
be present) are dissolved, the liquid becoming more or less 
turbid from the matters held in suspension. At the end 
of the time named, however, the suspended matter will 
have settled in the conical point and the supernatant clear 
liquid may be drawn o£f with a pipette. If a centrifugal 
separator is at hand, the operator can, of course, save 
himself the delay by operating on a single tube several 
times, decanting each time. When the volume of the ma- 
terial has been reduced to 2 or 3 c.c. there is added 6 or 
6 drops of normal solution of sodium or potassium hy- 
drate, (40 grams of NaOH or 56 grams of KOH to the 
liter of water). This transforms the residual chlorine into 
a chloride of sodium or potassium, as the case may be. 
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The mixture is allowed to stand, and the supernatant de- 
canted. This leaves the material in condition to be fixed 
and stained by the processes of Zeihl or Ehrlich. 

The Miorosoopio Exhibit op the N. T. Botanioal 
Garden. — This unique exhibit, both conceived and pre- 
sented by Mr. William E. Dodge, has been temporarily 
installed in the hall of the west wing, and at present con- 
sists of twenty- four microscopes of special design mount- 
ed, by pairs, on twelve specially built oak stands, costing 
$665.50. As this collection occupies a hall otherwise con- 
taining only cryptogams, it was decided to restrict the 
objects shown by the microscopes to specimens selected 
from the plants below the spermatophytes ; thus the mi- 
croscope exhibit enables a visitor to see the minute struc- 
ture of the principal groups of the lower plants, from the 
myxomycetes or slime-moulds to the fern inclusive. Each 
microscope is accompanied by an explanatory label refer- 
ring to the object shown by the instrument. 



i:hi 



IGAL laCBOSCOPT. 



Sarooma. — At the N. Y. Acadamy of Medicine, March 
27th, Dr. Jonathan Wright said that the clinical history 
was entirely opposed to a diagnosis of melanotic sarco- 
ma, as this was a specially malignant form of sarcoma. 
He had seen a number of apparent sarcomata of the sep- 
tum in which, so far as the microscopical examination had 
gone, there had been nothing to distinguish them from 
malignant growths. In some of these cases the growth 
had been simply shaved off, and there had been no return. 
Where the clinical history contradicted the microscope in 
cases of suspected sarcomatous malignancy, he preferred 
to rely upon the clinical diagnosis. 

Sea-weeds. — Tabuls Phycologic» by Fr. T. Euetzing, 
in 10 vols, and index, has 1900 finely colored plates and 
sells for $500. A Leipzig book-seller, whose address we 
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can give when requested by postal card, has undertaken 
to reprint volumes I-Y, which alone are out of print, so 
as to sell complete sets for $125. provided a certain num- 
ber of orders appear. Kuetzing's unique work is the 
greatest in existence on this subject and is indispensable 
for the study of sea- weeds. Our readers should seek to 
influence wealthy libraries in the U. S., to supply our 
country with at least a few copies, — especially the Bos- 
ton Society of Natural History ; the Astor Library, New 
York ; the Congressional Library, Washington ; the Lloyd 
Library, Cincinnati ; the Chicago University ; the Me- 
chanics Institute Library, San Francisco ; the Carnegie 
Library, Pittsburg ; the Fish Commission, Washington, 
D. C, etc. We will receive the orders for it in America. 

■ICBOSCOPIGAL 80GIETIE8. 



QuBKETT MiOROSOOPiCAL Club. — The 387th meeting 
was held on Friday, May 17. Among the donations an- 
nounced was one of 61 mounted specimens of Rotifers, 
presented by Mr. C. Bousselet, for which a special vote of 
thanks was passed. The collection of these organisms 
now in the club's cabinets amounts to 250, and, as type 
specimens, are invaluable for study. Mr. Massee gave a 
description of the life-history of several new fungi be- 
longing to the LaboulbeniaceaB, recently discovered by 
Dr. Thaxter, U. S. A. They are mostly found growing 
on aquatic larvs^ chiefly coleopterous. The afBnities of 
this group, especially in their reproductive organs, with 
the red alg», was pointed out and illustrated by a number 
of colored diagrams. The meeting then resolved into the 
usual conversazione, at which several interesting living 
organisms were shown^ including Stephanoceros, Vorti- 
cella, Volvox, and others. 

The Club contains 340 members of whom A. M. Ed- 
wards, M. D., and Prof. H. L. Smith, of Hobart College, 
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are Honorary ; 8. W. Fletcher, M. D., Pepperill, Mass., 
and D. Bryce Scott of Moncton, N. B are Ordinary. 

NEW PUBUGATIONS. 



Das Mikroskop in Chemiachen Laboratorium, By Dr. 
F. Binne, 74 pp. 202 figs. 4 marks. Hanover. Optical 
properties of crystals and minerological microscopy get 
excellent treatment. Polarization and micro-methods 
are described in the G-erman language. 

Die Technik dee Modernen Mikroskopea. By Dr. W. 
Kaiser, 80 pp. in each of two parts, 4 marks. Vienna. 
Instruments of German and Austrian makers are fully 
discussed. Optics and mechanics in these two parts are 
to be followed later by other topics. Great advances 
have been made by Viennese firms of Beichert, Merker 
and Ebeling since 1880. 

Strasberger's Botany. Fifth Edition translated by 
Hillhouse, issued in London, 1900, 519 pp. 162 figs. 

An Astrology. — By A. Alpheus. 217 pp. 13 mo. Until 
within a century or two, physicians always used astrolo- 
gy and they used it more than all other people but astron- 
omers used it also. The great Kepler used it and was non- 
plussed because he failed in an attempt to predict the 
death of Wallenstein. The position of Uranus is now said 
to have caused it, but Uranus had not been discovered in 
Kepler's time and had to be left out of his calculations. 
One of the most eminent physicians of Boston secretely 
uses astrology and told this author during the first hour 
of acquaintance that this author, then totally ignorant of 
the subject, that he would become a leader in astrology. 
This book in small compass, opens the whole subject, is 
beautifully bound and will be sent with the Microscopical 
Journal of 1901 for two dollars. You cannot afford in 
ignorance to ignore the matter. 
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Comparison of Samples of White Arsenic. 

EDWARD BARTOW. 

With Frontispiece. 

In a recent case of suspected poisoning in this state^ a 
bottle of malted milk waM brought to me for examination., 
I found evidence of the presence of arsenic by the Marsh 
test, and by the Beinsch test ; and even the simple test of 
heating the substance with a piece of charcoal, in a glass 
tube closed at one end, gave a heavy arsenic mirror. 

Considering the greasy nature of the material under ex- 
amination, I conceived the idea of separating the crystals 
of white arsenic, if the arsenic should be present in that 
form, by means of ether. On panning the malted milk 
with ether in a shallow porcelain dish, I was enabled to 
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separate qaantities of the crystals in a pure state. An at- 
tempt to do this with water failed. Tn fact, water conld 
not be ased on them until they were free from the fat. 

A few crystals of white arsenic were separated from a 
bottle of whiskey found on the premises of the deceased. 

In following up a clue that seemed to point to the source 
from which the poison might have been obtained, thecouu- 
ty attorney submitted to me a sample of white arsenic 
crystals obtained from this source. He reqneated me to 
determine whether they were like those found in the malt- 




,ed milk or in the whiskey. To my knowledge, the only 
work of euch a nature is that of Professor B. S. Dana. 
Professor Dana enters into an exhaustive account of the 
methods of preparing white arsenic, and of the possibili- 
ties of differences due to the variations of the conditions 
dnring the process. He also made microscopical examin- 
ations of many samples of commercial arsenic, and de- 
duced the following conclusions: "The study of a large 
number of independent samples of commercial white ar- 
senic confirms the conclusions baeed upon the observations 
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as to the method of manufacture, aud shows that wide va- 
riatioDS in character often exists. These differeacee, when 
they occur, are readily distingniahable hy the microaoope 
and, in most every cane, it is, by this means, possible to 
conclude, of two test samples, whether they could or could 
not have come from the same source ; and this is true, un- 
der favorable coaditions, even if one of the samples has 
been subjected, for some time,to the action of the stomach." 
The work of Professor Dana is well known, butatflrst 
I had only at command tbe limited notice given to it in 




the works od toxicology. Later I received the article of 
Professor Dana, which he kindly sent me, aud was inter- 
ested in carrying out more in detail the methods of work 
which he describes. My method of work was aa follows : 
I mounted a few slides of each of tbe samples (the lim- 
ited amount of crystals separated from the whiskey made 
bat one slide) aa well as samples of white arsenic from 
the laboratories of tbe university and from the drug stores 
of the city. Differences were so marked that I at once 
concluded that the sample submitted by the county at- 
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tomey &nd the arsenic from the malted milk could not 
have had the same eource. To assure myself that the 
treatment with ether had not changed the character of the 
crystals from the malted milk, I mixed some of -the arse- 
Dic from the suspected source with pure malted milk, us- 
ing the same proportions as were found in the malted milk 
containing the poison, then panned ont the arsenic ia the 
same manner aa from the original sample of malted milk. 
Several slides were made with the arsenic treated in this 




Arsenic Irom Chemical I,aboratoTj. i 75. 
way. After the process there was no difference ia the ap- 
pearance of the sample. 

In the microscopical examination, I noted the size of 
the crystals, the size of the amorphous bodies present, the 
character of the amorphous bodies, and the relative Dom- 
ber of crystals and amorphous bodies. We may thus sum- 
marize the observations of the crystals from the milk,tbe 
whiskey, and the suspected sample. The crystals from 
the suspected sample were the smallest, those from the 
whiskey were the largest, though not much larger than 
those from the malted milk. The amorphous bodies wers 
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of & Bimilar aise in eacb aample. la each case were some 
maeh larger than the crystalline bodies. Thoae from the 
milk were of a transparent natare, while the others were 
opaque. In the saspected sample, about 25 per cent were 
well shaped crystals. In the sample from the whiskay 
about 16 per cent were crystals. That from the malted 
milk abowed abont 40 per cent of crystals. From these 
differences I concluded that the arsenic iu the suspected 
sample conld not hare had the aame source ai that fonnd 
in the milk and the whiskey. 




Aiiiorphaiis a 

In order to be sure that my separation of the various 
slides into groups was not due to my familiarity with 
them, I submitted these slides, together with slides pre- 
pared from arsenic from other sources, to Professor 8. W. 
Willistoo, to Professor W. C, Stevens, and to Professor 
E. Haworth. Bach had no difficulty in separating the 
slides submitted into groups, always putting those from 
the same source into the same group, and never classify- 
ing the suspected sample with the specimens from the milk 
and the whiskey, thus coD&rming my own couclneions. 
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All the comparisons were made directly from the slides, 
and, in fact, a better judgment can be formed by observ- 
ing a considerable portion of each slide. I have, however, 
had a number of photo-micrographs made by Mr. P. E. 
Marcy the university photographer. These show the crys- 
tals magnified seventy-five diameters and give a very good 
illustration of the variations in the various samples. I 
have added also photographs of samples from specimens 
of white arsenic in the chemistry and pharmacy labora- 
tories of the university, because they show a great varia- 
tion in the percentage of crystals, though the particles 
are nearly of the same size. — Kans, Univ. Quarterly. 



"Sketch of Thomas Henry Huxley.'^ 

By T. Chalmers Mitchell oi London. 297 pp. 8 vo, 6 plates inclnding 
portraits of Huxley, Darwin, Charles Lyell and Jos. Dalton Hooker. 

Huxley was born May 4, 1826 and died June 20, 1896. 
From 17 to 20, he studied medicine and, in 1846, sailed 
on Her Majesty's Gun-ship, Rattlesnake for the Austra- 
lian seas. Though only its surgeon, he became in reali- 
ty its Naturalist and through the study of minute forms 
became at this early age a skilled microscopist. This 
book, therefore, appeals to every owner of an instrument. 
Besides, it is published by Futman's Sons in their best 
style at a fair price ($1.50). Huxley, at 60, told the boys 
in the Royal College of Science that when he was of their 
age he had to have his microscope lashed to the mast to 
get a glimpse of the forms that he was exhibiting to them 
in slides prepared at Naples. He said, however, that the 
diflBculties of the past were often exaggerated, that with 
good light and a good lens together with the ship tolera- 
bly steady he never failed to get all the facts he sought, 
that the great thing was the good supply of specimens 
day after day because delicate oceanic forms deteriorated 
80 rapidly. He did not mind the cramped quarters, the 
tiny cabin, the jostle of ship's crew, the absence of books^ 
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the lack of instraction or of learned companions. He had 
the sense to see and to rejoice in the advantages offered 
thereby. When Huxley cruised, the microtome was un- 
known. But tissues of animals too large to be examined or 
too opaque were either teased by needles which destroy 
the setting or were sliced by razors in a coarse manner. 
This was tedious and necessitated skill else considerable 
portions would be destroyed, misplaced or mutillated. 
But Huxley did more, be it known, through surmounting 
these obstacles than the army of highly pampered stu- 
dents of today who are provided with ]M[inot*8 giant mi- 
crotome, plus many accessories, by means of which tis- 
sues are embedded, hardened, cut to an incredible thin- 
ness and furnished in series of 100 or 600 sections. The 
study of forms has been revolutionized, and new methods 
require volumes for their obituaries since they pass away 
to make room for others. Our boys stufif their heads in 
college with the thoughts and methods of other men and 
all to little account. Huxley at 22, on the war vessel, did 
effective work which fools have said was due to genius 
though they have never told us the source of genius. Study 
and imitate Huxley, oh boy of poverty and of mediocrity, 
as portrayed by this writer rather than in the volumes 
from which he has segregated the data and you will see 
that latent genius is yours, that ^'self-reliance" is the fa- 
ther of genius and patient absorption its mother. 

While Huxley had and genius possesses "self-reliance" 
it does not include self-esteem and self-indulgence. Self-* 
reliance is an unconscious reliance upon a certain not-self 
within. Genius always alights upon the banner of that 
man. Huxley never accomplished anything with a homo- 
geneous oil-immersion, one-tenth. His soul qualities did 
not require such a tool. An oil-immersion has never en- 
abled a man to get wisdom or a reputation from genius, 
since he would then rely on the lens and not on intuition. 
Huxley was driven, on the Rattlesnake, to rely on a somQ- 
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thing which I call intuition and which the world has call- 
ed genius. Here is a lesson for every young microscopist 
and every naturalist who will study this volume. 

Huxley became president of the Boyal Microscopical 
Society but he never "fought lenses." The world will 
never know him as a microscopist, but the microscopists 
will always claim him. Of course, if he OOULD have used 
modern lenses and appliances without the sacrifice of any 
advantage he possessed^ his discoveries would have been 
far greater. For example, with all his study of Medus», 
he was never able to discover its nervous system which 
the highest powers now reveal. 

We are told that Huxley was not in any sense of the 
word a collecting naturalist nor did the naming and class- 
ifying of species interest him. In such practices, lays the 
key to the insignificance of nearly all American college 
professors and the waste of time by all her students. Hux- 
ley wanted to examine ''the architectural and engineer- 
ing part of the business ; the working out of the wonder- 
ful unity of plan in thousands of diverse constructions, 
and the modifications of similar apparatuses to serve dif- 
ferent ends." 

Of Huxley's magnificent contributions to the up-root- 
ing of theological dogma^ this is not the place to speak 
and those interested are referred to Mitchell's sketch 
which is so sensible, so just and so free from abstruse 
technicalities that every boy of sixteen who takes kindly 
to Nature should be presented with a copy at the same 
time that he acquires a microscope. While Huxley was a 
prominent contributor to the Quarterly Journal of Micro- 
scopical Science he was a true philosopher. While he was 
not a churchman, he saw the Infinite Omnipresence in 
nature and adored it. 
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British Versos Cootioeatal Microscopes. 

M. I. CROSS. 

For acourate original research, where the worker has 
some understaDding of the mechanical and optical means 
at his disposal, there is no microscope in the world to be 
compared with the best of those produced by the leading 
British houses. In them are to be found refinements of 
mechanical skill which, suitably employed, call forth a re- 
sponse from objectives and condensers which causes them 
to yield their very best effects. Even in the British mod- 
els of medium size and modest cost there are to be found 
several that are but slightly less effective than the largest, 
and with which no Continental stand can vie. 

Tet the British microscope plays but an insignificant 
part, numerically, in the world's supply. In laboratories 
and in places where microscopes are largely used, the 
Continental instrument holds sway and seems likely to 
maintain it, at any rate for the present. The question of 
price is not the factor in the existing state of things, for 
even in students' stands the British manufacturer keeps 
his rates at the competitive mark. Why then is it that 
he does not receive a larger share of appreciation and 
home support ? 

The reasons usually given appear to be two in number, 
and are — (1). The British microscope exceeds the needs 
of the laboratory worker and student ; (2). The casing 
and general ''fit up" is inferior. The first is distinctly a 
laboratory cry, and may be regarded as due to want of 
appreciation and education in matters microscopical. The 
second is more general in its application and in a lesser 
degree influential. 

To do the largest amount of work in the least possible 
time with the most cut and dried materials is a spirit 
which pervades the present day, and it applies to micro- 
scopical as much as to other spheres of activity. 
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The laboratory worker wants as maoh done for him as 
possible, so that it may only be necessary for him to place 
his object on the stage and *^spot" the structure. To get 
the best from lenses and condenser is not in his province. 
''Numerical aperture," ''aplanatic cone," and ^'critical im- 
age*' are, as a rule, vague terms to him. Hence it comes 
that an instrument that always has its substage conden- 
ser approximately focussed and centred, and the mirror 
fixed in the line of the optical axis, saves him time and 
bother and suits his methods of working. 

No one can defend the use of what are in reality but 
rough and ready means of examination of structure, and 
no reliance can be placed on deductions made from such 
methods. We are among those who are sanguine enough 
tohope that in the no very distant future, the advantage 
of perfect control in manipulation, and a rigid tripod foot, 
as provided in the majority of British microscopes, will 
supersede the Continental model. 

This can only be brought about by a demand for more 
thorough teaching of microscopical principles and manip- 
ulation, and if good work is to be done in English labo- 
ratories it should be seen to that those who use the in- 
struments shall get the best possible out of them. If this 
necessity were recognized and taken up vigorously by the 
scientific world — and many know full well how much it is 
needed — a different state of things would in time prevail. 
We would not advocate the pandering to a low degree of 
appreciation by reducing either the calibre or working ac- 
curacies of the instrument. Let us all do our best to raise 
the users to a higher level. 

Meanwhile, the British manufacturer has opportunities 
of making his instruments more acceptable in several 
ways, and especially in the casing and general '^fit up." 

A great improvement has taken place in recent years, 

but there is yet room for further effort. Generally speak- 

ng, British houses are inferior to their Continental rivals 
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in this respect. It mast be remembered that the horse- 
shoe foot is more easily gripped and held firmly in its case 
than the tripod, but a strong and neat fitting for the lat- 
ter ought not to be beyond the powers of the ingenious 
to contrive. 

It may be fearlessly stated that a good day is coming 
yet for British microscopes if the makers do but set their 
housen in order, and in addition to providing the most 
sound and accurate instrument that can be, they give due 
consideration to every detail which will make them accept- 
able to those who are influenced by appearance. There 
is no disgrace in making a microscope and its case orna- 
mental as well as useful. — Knowledge. 



Microscopical Notes. 

M. J. CROSS. 
For Knowledge, 

Staining Living Bacilli. — We have had placed in our 
hands an interesting paper by Mons. A. Certes dealing 
with the selective coloring power of the spore-bearing fil- 
aments of the living Spirobacillus gigas with methylene 
blue, and the following is a brief resume of it. 

He remarks that the experiments of Brandt, Henneguy 
and himself, dating from 1881, prove that living proto- 
plasm can absorb certain aniline colors, but little has been 
done by biologists in the study of the action of coloring 
substances on living microbes. It has been found that cer- 
tain microbes cease to live on being stained, others absorb 
the stain and still remain alive, while others do not ab- 
sorb the stain either alive or dead. 

The difficulty of making observations on selective col- 
oration is obvious on such delicate subjects as bacteria, 
but M. Certes was fortunate in di«covering the Spiroba- 
cillus gigas in the reservoirs at Aden ; the length of these 
is usually 150-160 mikrons, but they are occasionally 
found 400 mikrons long. 
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These organisms plaoed in a weak solution of methy- 
lene blue continue to move about with the same activity 
as before, and the stained specimens can be preserved 
alive until the following day if care be taken not to ex- 
clude oxygen. 

The effect of the stain varies according to the stage of 
development of the bacilli. During the first two or three 
days the living specimens are entirely and uniformly stain- 
ed in blue exactly like dead specimens. 

When the period of sporulation commences, alongside 
of the totally stained bacilli^ the presence of bacilli of dif- 
ferent shapes is ob8erved,partially stained and much more 
clearly. In the same specimens are colored rings in jux- 
taposition to uncolored rings, grouped in the most varied 
manner and without any apparent fixed rule. 

The spore-bearing individuals which appear a little af- 
ter, give the clue to these selective coloration phenomena, 
which acquire a still greater clearness when the speci- 
mens are larger — as the turns of the spiral are less ser- 
rated, and the spore-bearing bacilli move more slowly in 
zig-zig fashion. One sees, therefore, that the spores, while 
refractive, have, except in Are cases', absorbed the color- 
ing matter and that the filaments which carry them are, 
in general, more feebly colored, some times even uncol- 
ored, and that in those specimens whose spores are local- 
ized at one extremity on a fixed point on the filament, the 
rings which carry the spores are almost always uncolored. 

Success largely depends on the coloring re-agents that 
are used. The finest quality of Ehrlich's blue and the 
chemically pure methylene blue of Grubler and Hochst in 
very weak solution are recommended, and they should be 
used at the precise moment when the first sporule-bear- 
ing individuals appear. 

These phenomena are only visible in the living state ; 
dead specimens stain so rapidly and uniformly that it is 
extremely difficult to obtain preparations in which the 
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differentiated coloration is plainly or distinctly visible. 

SuBSTAGB CoNDENSBRS. — It is gratifying toobserve the 
number of first-class substage condensers that are offer- 
ed by manufacturers, and it is a distinct indication of 
growing knowledge and appreciation of good things on 
the part of workers. 

It was at one time an easy matter to make a choice when 
only two or three systems were available, but it is evi- 
dently presenting some complexity now, and in response 
to correspondents' enquiries we propose to give a few 
hints on the subject. 

The main features of a condenser are : (1) The achro" 
matism, (2) aplanatiam, (3) magnifying power ^ and (4) 
the size of the fixed lens. 

Achromatism and aplanatism can be considered togeth- 
es, but the latter is more important. Becognizing this, 
there is a tendency on the part of makers to claim greater 
aplanatism than is actually yielded; this can however, 
easily be verified by the methods described in the text- 
books. Achromatism is a desirable quality but we doubt 
the advantage of an apochromatic over an achromatic con- 
denser ; we would as readily work with the latter as the 
former provided the aplanatism were as well corrected| 
and this is frequently the case. Expense may therefore 
be avoided without loss of efficiency in this respect. The 
solid illnmiuatiug cone that an objective will bear has 
been frequently discussed. It is generally stated that 
three-fourths the full aperture is the best, but it will be 
found that the majority of lenses will not bear more than 
two-thirds without deteriorating in performance ; there 
are some exceptional ones that will take more than a three- 
quarter cone, but this is not the rule, and a light filter is 
usually requisite. 

The Power. — The magnifying power of the condenser 
should not exceed half that of the objective, less rather 
than more than half is always preferable. Many systems 
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are arranged to work satiBfactorily with the front lens 
removed, and by this means high and low power effects 
are secured in one combination. 

Size of field lens, — ^The reason for the popularity of 
the Abbe illuminator, with its glaring imperfections, is 
on account of its large field lens and the ease with which 
it can be worked. A high power condenser must of ne- 
cessity have comparatively small lenses, and requires as 
great care in manipulating as the objective itself. The 
Abbe achromatic condenser was an attempt to maintain 
the easy working of the Abbe illuminator in a corrected 
form, but it is really too heavy and clumsy and restricts 
the movements of a mechanical stage. The best conden- 
sers have, as a rule, the largest field lenses that can be 
advantageously fitted, but this point is deserving of spe- 
cial consideration when making a decision. 

Recommendations. — From the foregoing it will be pos- 
sible, with given objectives and a maker*s catalogue, to 
choose the most suitable condensers. If a man proposes 
to restrict himself to low and medium powers, not ex- 
ceeding say i in., he can readily make a choice, and we 
would like to specifically mention the new condenser in- 
troduced by Mr. C. Baker, of 244, High Holborn : in this 
a specially large field lens is provided ; the power C4-10in.) 
is exactly the right one for histologists and workers with 
medium power objectives, while the aplanatic aperture 
closely approaches .90. We have found it most effective 
in some work we have been doing recently, and great cred- 
it is due to the maker for its introduction. 

The worker who does not go beyond an aperture of 1'25 
can do all that his lens will permit with a dry condenser 
having the nominal aperture of 1.0 and yielding an apla- 
natic cone of '90 as several of them do. If higher aper- 
tures are used, an ml immersion condenser is necessary. 
This advice has an appalling 80und,but it is too little rec- 
ognized that such systems can usually be worked dry,and 



1901] MICROSCOPICAL JOURNAL. 166 

will then give an aplanatic cone exceeding *90. Such is 
the case with Watson & Son's holoscopio condenser. 
Again, the top lens can be removed and a condenser of 
low power secured. Oil immersion condensers are too 
little appreciated, and it will be found, if it is desired to 
work with medium and high powers, that the oil immer- 
sion system will serve every purpose and is practically a 
universal condenser. 

Illumination With Artificial Light. — The lamp that 
has proved most universally satisfactory is the regular 
one sold for microscopical work, with a i-inch or {-inch 
wick, but to many people this is objectionable for several 
reasons, the chief of which is that with the general use 
of gas and electric light, a mineral oil is not kept in the 
house, excepting for this special lamp ; it also is not clean 
to handle, and requires a certain amount of attention ; also 
it is not always immediately ready for service when re- 
quired. In laboratories, such a lamp is out of the ques- 
tion, and bare gas jets, or gas jets with upright chimneys, 
are generally to be found. 

I have recently been making some experiments with gas 
and electric lamps to see if some practical form of illum- 
inant, always available for use without special prepara- 
tion, cannot be devised for critical microscopical work. 

Two important considerations have to be kept in view, 
one is that the light must be brilliant, and the other is 
that it should be possible to focus an image of the source 
of light by means of the substage condenser, in the field 
of view. 

A very serviceable illumination can be secured with the 
Welsbach incandescent gas light, but the reticulations 
of the mantle are an obvious objection, and the flame has 
too large a surface. These can be overcome by means of 
a shade of metal surrounding the chimney at a distance 
of three or four inches. In this shade,a small rectangu- 
lar or circular slot should be perforated. When working, 
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this slot would be treated as the source of light and foouss* 
ed accordingly. 

At a recent meeting of the Royal Microscopical Socie- 
ty, Mr. Bousselet exhibited an incandescent electric lamp 
of the Edison and Swan "Focus" type, which has a some- 
what coarse filament not unlike a corkscrew suspended 
horizontally in the bulb. This lamp gives an intensely 
brilliant light, and it has on many occasions been used for 
magic lantern purposes. It was recommended that the 
light for microscopical work should be taken from the 
edge of the filament and focassed in the same manner as 
the wick of an oil lamp. The light arranged in this way 
was, however, to my mind too much diffused, notwith- 
standing that a shade was used. On making farther in- 
quiry I find that a stand for an electric lamp is made for 
laryngological and aaral examinations which has joints 
and movements for adjusting in any desired position. In 
the usual type it carries an ordinary eight or sixteen can- 
dle-power lamp, but it will quite well carry the "Focus" 
pattern. If now an enclosing shade be provided similar 
to that described for the Welsbach light above, with an 
aperture which can be treated as the soarce of illumina- 
tion, an ideal electric light for microscopy is secured. 
This would answer well also for photo-micrography. 

A lamp, somewhat similar to the foregoing, has been 
used by me with considerable satisfaction, though long 
usage has created a distinct prejudice in favor of the }-in. 
wick oil lamp. 

All workers have not electric current available so this 
will not appeal to them, but the majority have gas, and 
where oil lamps are objected to, I would advise a trial of 
the Welsbach light arranged as described above. 

Photo-Miorography With Arc Lamp. — Trouble is in- 
variably experienced in maintaining the light in one cen- 
tral position, and several devices have been resorted to 
in order to control this. No automatic lamp is really use- 
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fal for the purpose. A hand-fed lamp must be employed. 
When this is properly adjusted and the condensing lens 
is in position, a luminous disc will be seen upon the leaves 
of the partially closed Iris diaphragm of the substage con- 
denser. During an exposure it will only be necessary to 
maintain this disc in a fixed position by turning the mill- 
ed head of the lamp very gently as required, and the 
light may be kept perfectly central for any length of time. 
It is presumed that a horizontal camera would be used. 

Staining Flagella. — The preparation of Bacteria so 
as to exhibit flagella has always seemed to be unsatisfac- 
tory and diflScult. Very few workers are really success- 
ful and none have produced permanent mounts. An in- 
teresting note occurs in the Thompson Yates Laboratories 
Report, by Dr. MacConkey, which deserves consideration. 

It has been considered essential when staining such 
preparations to use a mordant, presumably to fix the dye 
in the substance of the flagellum. It is suggested that 
the rendering visible of the flagella in consequence of the 
use of the mordaqt is not because of the eflfect which it 
has hitherto been credited with producing, so much as by 
causing the flagellum to swell and become thicker. The 
flagella are of exquisite tenuity, so much so, that when 
stained, the dyes do not seem to render them visible to 
the same extent as when a so-called mordant is used. The 
suggestion put forward is conflrmed by the statement that 
the flagella appear to be thicker th^n they are supposed 
to be actually, and the organisms themselves are larger 
after the use of a mordant than when stained in the or- 
dinary way. 

There are dyes which have the eff'ect of staining the 
flagella deeply and producing a thickening, but it is ob- 
served that, as these colors fade, the flagella become in- 
creasingly fine until at last they are no longer visible. 

This is a subject in which, to the ordinary microscopist, 
few opportunities are afforded of making experiments t 
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a good service would be rendered if some really definite 
and permanent process, based on an understood system, 
could be formulated. 

Fine Adjustments. — In the details of the construction 
of microscopes, as in fact in every other instrument or 
machine, there is no real finality, and each year sees the 
introduction of some slight improvement which may tend 
to make work easier and more accurate. A study of the 
catalogues of the various microscope manufacturers of a 
year or two ago will afford food for reflection, for nearly 
every noted maker then expressed his unbounded confi- 
dence in his particular form of fine adjustment. One states 
that his *'must be considered to be a triumph of mechani- 
cal skill,'* another ''has proved absolutely satisfactory," 
and a third "its reliability is unsurpassed." Yet within 
the space of a few months nearly all the leading makers 
found it desirable to introduce new devices for fine ad- 
justments. All of them have distinctive features, indi- 
cating that care and consideration have been given to 
their design, and it will probably prove of interest to 
readers to be made acquainted with such particulars as I 
have been able to collect from the various makers, for 
every new idea which enables the worker to manipulate 
more precisely than available means have permitted him 
formerly to do, should receive both consideration and re- 
commendation. 

A perusal of the papier read before the Royal Micro- 
scopical Society, by Mr. E. M. Nelson, and reported in 
the Society's Journal for August, 1899, on the "Evolution 
of the Fine Adjustment," conveys some idea of the grad- 
ual improvement that has taken place in the movement. 

Those who use a substage condenser giving a small ap- 
lanatic cone will probably not feel the necessity of a bet- 
ter fine adjustment than that which is usually fitted to 
student's stands having the direct pillar action. 

Directly an illuminating cone bearing a fair proportion 
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to the numerical aperture of the objective is used, the ne- 
cessity for a slow and precise movement hj fine adjust- 
ment becomes overwhelmingly apparent. 

In a previous article we referred to the fact that many 
new substage condensers yielding large cones of illumin- 
ation had been recently introduced, and as the supply of 
such articles must indicate a demand, it necessarily fol- 
lows that the people who have used them have discover- 
ed the weakness in the fine adjustments of their instru- 
ments, have called for something better, and response is 
being made by manufacturers to meet this fresh demand. 

There are four new fine adjustments which I propose to 
review, as follows : — The Continental pillar fine adjust- 
ment with levers, designed by Reichert, of Vienna ; the 
new fine adjustment fitted to their photo-micrographic 
stand, by Zeiss ; the '*Ariston," by Swift and Sons; and 
Stringer's fine adjustment, by W. Watson and Sons. 

Reichert's Fine Adjustment. — The great weakness of 
the Continental pillar form of fine adjustment has been 
consequent principally on the difficulty of producing a suf- 
ficiently slow rate of movement with a direct-acting screw 
that would stand wear and tear. The problem has been 
met by Reichert's device, which consists of a screw, hav- 
ing a point which engages two lever arms, the upper 
pressing upon the lower, and being mounted from the out- 
er sides of the pillar. To the under sides of these levers 
is attached a piece of hemispherically shaped metal,which 
has on its curved side a point which communicates the 
motion. A reference to the illustration in his catalogue 
makes this otherwise obscure description quite clear,and 
it will be further seen that the rate of movement is di- 
minished by the proportions of the lever arnas, which are 
about 2J : 1. This would mean that if a screw of the or- 
dinary kind were used, the rate would be reduced to 1- 
250 in. for each revolution instead of 1-100 as in the old 
pattern. 
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The Microscope and the Pharmaceutical Chemist. 

— To the busy medical practitioner, reference to the mi- 
croscope for diagnostic purposes is a matter of every-day 
occurrence. Those who have not the time or disposition 
to do the work themselves, have at their disposal associ- 
ations and laboratories which cater to their special needs. 
In addition to these facilities, it is becoming usual for 
pharmaceutical chemists to make themselves acquainted 
with the wants of medical men in these respects, and to 
be prepared to make the examinations, and to provide 
themselves with the necessary modern apparatus for so 
doing. 

The microscope is becoming increasingly important in 
the curriculum of the pharmaceutical student, and it is in 
no small degree due to this profession that so many of 
our food and drugs that once were adulterated, are now 
purer and of better quality. Powdered drugs and spices 
were frequently mixed with starches, flour, etc., but the 
microscope quickly discloses such foreign materials. The 
knowledge of active constituents and other cell contents 
of medicinal plants, and their distribution in different tis- 
sues and organs is becoming increasingly comprehensive 
and accurate, and experiments aided by the use of special 
micro-chemical reagents are in progress to identify the veg- 
etable alkaloids and related substances microscopically. 

It is satisfaction to know that work of so thorough a 
nature is in progress, and it is a guarantee that with in- 
creased and more general expert knowledge, our food, 
drugs, and other commodities will be purer and finer than 
they have been. 

The Workshops of E. Leitz, Wetzlar. — A corres- 
pondent sends a description of his visit to the microscope 
factory of this noted optician. The following is a short 
resumS: — 

The output of this house is 5,000 microscopes perannom, 
eading one almost breathlessly to ask ''What becomes of 
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them all ?" Leitz's great feature is that he confines him- 
self entirely to microscopes and their accessories, instead 
of producing scientific instruments of every description as 
English opticians generally do. Herein lies his success. 

With a large and regular demand for certain fixed mod- 
els, a system of production in which machinery plays an 
important part is possible, and ensures sound construc- 
tion with a minimum of cost. The supervising and test- 
ing departments are of the most thorough description, 
and when the care that is taken is known, it is not to be 
wondered at that the Leitz objectives are credited with 
being more uniform in quality than any others. 

It has many times been stated that the reason why Con- 
tinental houses produce cheaply is because they employ 
women workers. Leitz has no female labor at all; all his 
men are skilled mechanics, the majority of whom have 
been trained in the works. 

It is quite possible for English houses to compete suc- 
cessfully with foreign competitors if they do but adopt 
their methods, which may be summarised in a few words. 
Have the works in a country town where rents are low, 
and the cost of living less than in a city. Have suitable 
buildings for workshops, and the rest is a matter of sys- 
tem and machinery. 

The Quekbtt Mioroscopioal Club. — The practical 
work done by this Society, which was founded in the year 
1865, is recognized as being of the first importance. 

The meetings are attended by the foremost microsco- 
pists of the day. The journal, which is published bi-annu- 
ally, and gives reports of the papers read and the pro- 
ceedings generally of the club, is always worthy of care- 
ful perusal, but the great characteristic feature of the club 
is the welcome it extends to the amateur microscopist and 
the means it affords for bringing the novice into touch 
with the sound principles of manipulation, working and 
collecting:. 
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. On the first Friday in each month, a "Gossip" evening 
is held, at which specimens are exhibited by members 
and discussed conversationally,the regular business meet- 
ings of the society taking place on the third Friday in 
each month. There is, in addition, a first-rate library, and 
cabinet containing 6,000 slides, which are at the disposal 
of the members. 

We have before hand a list of the excursions for the 
forth-coming season. These take place principally on Sat- 
urday afternoons, and have for their object the collect- 
ing of material that will afford interesting studies micro- 
scopically. "Pond life" has always been a very strong 
subject with the club. Visits are cordially invited to the 
meetings, which are held at 20 Hanover Square. 

When it is stated that all these advantages are offered 
without entrance fee for the modest sum of 10s. per an- 
num, it will be conceded that every microscopist ought to 
make a point of becoming a member, and so supporting, 
in a practical manner, a club which has in the past and 
will continue in the future to promote the best interests 
of every feature in microscopy. 

Ringing Slides. — Many amateurs prepare and mount 
specimens remarkably well, but few manage to put the 
ring of cement on neatly. It requires practice certainly, 
but generally it is through using the cement in too thick 
a condition. Professional mounters have two bottles, one 
containing the cement, the other the solvent — generally 
turpentine or methylated spirits. The brush is first dip- 
ped in the solvent, then in the cement, and a thin coat is 
deposited on the slide as it is rotated on the turntable. 
Some build the ring up at once, others allow the first lay- 
er to dry and then complete the process : if there is suf- 
ficient time available the latter is the better way, but each 
time a fresh brushful of cement is taken, it should be pre- 
ceded by a dip in the solvent. The cement can then be de- 
posited with cleanness and regularity. — Knowledge. 
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BIOLOGICAL NOTES. 



L. H. PAMMEL. 

Studies in CYPBRAOEiB. — Mr. Theo. Holm,well-known 
for his studies in vegetable anatomy, has issued another 
paper upon the above topic. Before taking up the anat- 
omy of YignesB (astrostachysB) he discusses briefly some 
of the main facts brought out in his studies of other spe- 
cies in which the following important facts are brought 
out with reference to the Utriculus. ''If it were not that 
this organ possesses such excellent morphological char- 
acters, by which our species of Astrostachy® may be read- 
ily distinguished from each other, one would naturally 
suppose that the number of the species were much small- 
er, by examining the anatomical structure. The fact is, 
when we examine the structure of utriculus, we do not 
find any points of importance by which these species may 
be distinguished anatomically. The differences are so 
slight and seem merely to depend upon a relative broad- 
er or narrower mesophyll and a larger or smaller number 
of isolated stereome-bundles, that none of these may be 
considered as being neither constant nor of sufBcient im- 
portance to be used as anatomical characters. When we 
finally compare the morphological and anatomical charac- 
ters with each other, it seems as if our species may be 
naturally classified as representing a section of VignesB. 
The transition from the '*hebetat»*' to the "centrales" 
seems very gradual and as we have shown in the preced- 
ing, none of these species possess characters that stand 
as isolated among the others, either in morphological or 
anatomical respects. The drawings, as usual, are excel- 
lent. (Am. Jour. Sci. 11 : 206, 1901.) 

The Hadstoria of Various Erysiphe^. — Q. Smith 
discusses the anatomical and structural characters of the 
Haustoria with several species of this family. The haus- 
torium contains a nucleus ? The nucleus of the host plant 
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is more or less disorganized, the outer wall of epidermal 
cells becomes thickened and forms a centripetal ingrow- 
ing membraneous body, which the pedicel of the hansto- 
ria must push inward. After this growth into the cavi- 
ty of the cell, the haustoria is surrounded by a sheath 
which consists of the plasma membrane of the host plant, 
and unchanged cellulose. (Bot. Gaz. 29 : 153.) 

Centrosomes. — The subject of centrosomes finds a fur- 
ther exemplification and confirmation by S. Tamanouchl. 
He was unable to find the centrosomes in the resting nu- 
clei of the pollen mother cells of Lilium longiflorum but it 
was possible to find them in the first stages of the divi- 
sion of the cell. He frequently found the centrosomes 
either on one or both poles. The material was fixed with 
Flemming's solution, washed with water, 70 per cent of 
absolute alcohol and chloroform, and imbedded in paraf- 
fine. Materials were stained with Bohmer's Haematoxy- 
lon and Flemming's orange method. (Beihefte Bot. Cen- 
tralblatt, 10 : 301. 1 pi.) 

Are TbERE Bacterial Diseases of Plants ? — Dr. 
Erwin F. Smith has just distributed separates of his four 
papers on the above topic published lu the Centralblatt f. 
Bakt. Parasit.u Infekt. The papers are of unusual excel- 
lence, showing the normal pathological conditions of the 
plants affected by various organisms, the figures being 
made from photographs. Dr. Smith discusses the evi- 
dences pro and con of the various diseases investigated 
by himself with some of the collateral work carried on by 
other investigators. Dr. Smith is well-known for his care- 
ful investigations along the line of pathology and his 
many experiments leave no question of the diseases dis- 
cussed by him being caused by micro-organisms. It is 
strange that so noted an authority as Fischer should doubt 
that there are any bacterial diseases of plants when these 
facts are well recognized by most plant pathologists. 
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Action op Hydrocyanic Acid on Seeds. — Mr. 0. 0. 
TowDsend in a paper on the effect of hydrocyanic acid 
gas apon grains and other seeds, concludes that dry seeds 
may be fumigated with the usual strength of the gas for 
the length of time required for the infection of animal 
life, without in any way interfering with the germ power 
of the seed. Dry seed may be subjected for several months 
to the influence of hydrocyanic acid gas at the rate of a 
gram or less of KCN per cubic foot without entirely de- 
stroying the ability of the seed to germinate. Seeds soak- 
ed twenty-four hours or more will not germinate in a gas 
stronger than 0.003 gm. of potassium cyanide per cubic 
foot. Seeds soaked thirty-six hours will germinate more 
readily than when soaked only twenty-four hours, but 
will not germinate iu a stronger atmosphere of hydrocya- 
nic gas than 0.0003 gm. of potassium cyanide per cubic 
foot. (Bot. Gaz. 31 ; 241.)— L. H. Pammbl. 



Notes on Microscopy. 

F. SHILLINGTON SCALES. F.R.M.S. 

Instantaneous Photomiohography. — Mr. A. 0. Scott, 
has devised an arrangement by which he has been able to 
obtain instantaneous photographs of microscopic living 
organisms. A powerful light is, of course, necessary ,and 
in his own work he has used an arc light of 2,200 volts, 
giving about 4,000 candle-power. This light is placed at 
a distance slightly greater than the focal length of the 
condensing lens to obviate such concentration of heat as 
would be detrimental to the microscope objective. The 
camera is of the usual vertical type, but the important es- 
sential is a combined shutter and view-tube, which is 
clamped by means of three thumb-screws to the draw- 
tube of the microscope ; this apparatus is fastened above 
the ocular, and after the latter has been inserted in the 
draw-tube. The mechanism of this apparatus is describ- 
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ed as follows: '^Upon a movable brass plate inside a 
light-tight box is a 99^ prism, mounted in such a way 
that all the light which passes through the microscope is 
projected upon a piece of ground glass at the end of a 
cone, which may be lengthened or shortened in order to 
give correct focus to the object, when it is properly fo- 
cussed upon the ground glass of the camera directly above 
the microscope. Next to the prism is a hole in the brass 
plate for allowing light to pass from the microscope di- 
rectly to the photographic plate, when the prism is moved 
by a spring and pneumatic release, and finally a sufScient 
area of the brass plate to cover the opening when expo- 
sure has been made. To take a photograph, the micro- 
scopic animal is placed in a drop of water upon a suita- 
ble glass plate, the light is turned on and the shntter so 
set that the object may be focussed upon the ground glass 
of the cone. The plate-holder is inserted and the dark 
slide drawn, leaving the plate exposed inside the camera 
bellows. The movements of the animals are easily seen 
upon the ground glass, and when the desired position is 
obtained the shutter is released, the prism moves out of 
the way and the light passes to the plate." The apparatus 
is not yet perfected to its inventor's complete satisfaction 
bat he states that exposures as short as one fortieth of a 
second have been very satisfactory, and considers that 
thoroughly satisfactory negatives can be obtained with 
low-power objectives in one-hundredth of a second. The 
magnification has, however, ranged up to 200 diameters. 
Mr. Charles Baker, of High Holborn, in his last cata- 
logue, mentions a somewhat similar arrangement for in- 
stantaneous photomicrography in which a pneumatic 
shutter with a prism attachment enables the object to be 
viewed on a ground-glass screen at right angles to the 
optic axis up to the moment of exposure. Mr. Andrew 
Pringle, in his well-known book on practical photomicro- 
graphy, describes a vertical camera for the same purpose^ 
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but of different construction. This camera is fitted with 
a pair of '^goggles*' and a velvet bag for the head. An 
instantaneous shutter, made of thin sheet aluminium,1ies 
almost in the plane of the sensitive plate and bears white, 
discs upon which the focussing is done,and the image is 
watched until the time for exposure. — Set. Oossip, 



MICB08G0PIGAL MANIPULATION. 



Bleaching Bone. — Place articles in a glass vessel with 
oil of turpentine, expose to sun for three or four days, a 
little longer in the shade. Turpentine acts as oxidizing 
agent, forms acid liquor, which sinks to bottom of ves- 
sel, and strongly attacks bones if allowed to touch it. To 
prevent this they should rest upon strips of zinc, so as to 
be a fraction of an inch above bottom of vessel. It also 
applies to ivory and woods of various kinds. Prepare so- 
lution of fresh chloride lime 1, water 4. Put bones in this 
and allow to remain for a few days. Then take out, 
wash, and dry in open air. Place in mixture of unslaked 
lime, bran and water, boil until free from fatty substances, 
and are white. Pour oil of turpentine over them in tin box, 
which can be hermetically closed, lei remain for ten hours, 
remove, and boil for three hours in soft-soap water. Skim 
off impurities, cool hot water with cold, dry bones on pine 
boards in open air, protected from the sun. — Eng. Mech. 

Coloring Matter of ALOiE. — R. Kolkwitz (Chem.Cen- 
tralblatt), says the color of the cyanophyce», which are 
so abundant in the effluent of sugar works, and are met 
with both in fresh and salt water, is due to the presence 
in the plants of a fine indigo-blue water-soluble coloring 
matter, phykocyanin, as well as chlorophyll. It may be 
obtained in a crystalline state by treatment with ammo- 
nium sulphate, in the same manner as albuminoids may 
be precipitated. It is improbable that this body exercises 
any toxic effect upon fish ; the harm caused to them he 



lis THE AMERICAN MONTHLY [Jun 

attributed to the preseuce of putrid algsd in the water. 



BACTEBIOLOGT. 



WiDAL's Reaction in Typhoid Fever. — The typhoid 
culture must be in a suitable condition ; this is best ef- 
fected by making the stock culture on agar agar,and keep- 
ing it at 3*7 deg. C. ; and this must be renewed once a 
month. When the test is to be applied, a loopful of the 
culture on the agar is planted in a tube of sterilized bouil- 
lion and placed in the incubator for eighteen hours. At 
the end of that time a drop is examined under the micro- 
scope, to see whether the bacilli are active and that no 
clumping is present. 

The serum should be carefully diluted at least one in 
twenty before the culture is brought into contact with it. 
If the reaction is obtained with serum of this strength you 
may be sure that ninety-nine times out of a hundred the 
serum has be*en obtained from a patient who has been at- 
tacked with enteric fever. The 1 per cent is allowed for 
errors in technique, and also because it has been reported 

at serum obtained from cases of abdominal typhus has 
given the reaction. It is a question whether these causes 
are not a mixed infection of typhoid bacilli, with some 
other organisms. 

BAOTERiOLOaY. — Dr. W. C. Mitchell is professor of mi- 
croscopy in Denver Medical College. The laboratory work 
consists in the use of culture media and staining re- 
agents ; cultivation and staining of pathogenic organisms ; 
clinical methods of detecting tubercle bacilli in sputum, 
urine, etc. ; method of detecting the bacillus of diphthe- 
ria ; bacteriological examination of water, ice, milk, etc. 

Preservation op Eggs. — Dr. N. Hanika (Landwirth, 
Woch. f. Bayern) says that he has found in the pores of 
even newly-laid eggs, micro-organisms which cause de- 
composition ; and that it is evident from this that meth- 
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ods of preservation which aim only at the exclusion of the 
atmosphere must consequently be useless. He proposes 
in place of the various processes now in use the following 
novel one which he says attains the desired end complete- 
ly. The eggs to be preserved, which should be as fresh 
as posible, must be examined closely, by tapping and 
otherwise, to guard against cracks or breaks in the shell. 
They are thun laid in water of about 95° P. for about fif- 
teen minutes, or until they are well warmed throughout. 
Every particle of dirt should be removed from the shells 
by wiping with a sponge wet with warm water. The eggs 
are then put, in suitable quantities, in a sieve, net, or 
loosely woven basket, held for five seconds in boiling wa- 
ter and removed thence as quickly as possible, into cold 
water. The eggs, still wet, are laid on a clean linen cloth 
and let dry off spontaneously by exposure to the atmos- 
phere. Under no circumstances should they be dried off 
with a cloth or towel. As soon as they are quite dry they 
are packed in a box with either ground peat, sifted wood 
ashes, wheat chaff, wood-wool, or wheat bran, the pack- 
ing material to be made thoroughly dry by heating be- 
fore using. The five-second dip in boiling water was suf 
ficient not merely to kill the microbes in the shell sub- 
stance and between it and the inner skin, but to cause the 
coagulation of a thin but all-sufficient layer of albumin 
lying next the skin, and thus form an impassable barrier 
to the exit of water and entrance of air,with its microbes. 

Microscopic Inspection op Pork. — The number of car- 
casses examined in 1900 was 999,554, resulting in the fol- 
lowing classification : Class A, free from all appearance 
of trichinae, 968,405, or 96.88 per cent ; Class B, contain- 
ing trichina-like bodies or disintegrating trichinaB, 11,701, 
or 1.17 per cent ; Class C, containing living trichinae, 19,- 
448, or 1.95 per cent. The number of certificates issued 
for 253,333 inspected packages was 12,107 ; covering a 
weight of 55,809,626, pounds. There was a great falling 
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oflF in the trade in microscopically inspected pork prod- 
ucts. The cost of this work was $154,950.22 ; average per 
carcass, 15.5 cents; per pound exported, 0.277 cent. For 
1899 the cost was $198,355.14. 

Intbrnational Association of Botanistes. 

Several leading botanists of different countries being 
convinced, that a better organization would contribute in 
a most desirable manner to the mutual aim viz. the pro- 
gress of botany, have the honor to invite you to become a 
member of a new Society to be called the International 
Botanical Association, A general meeting will take place 
at Geneva (Switzerland), on the 7th of August next in the 
botanical laboratory of the University at 10 a. m. Dur- 
ing this meeting several questions will be submitted to 
the judgement of the members and you are invited to pro- 
pose orally or in writing such measures as you think it 
desirable that the new Society should adopt. The chief 
object of the Association will be the foundation of a bib- 
liographic periodical criticising in a perfectly impartial 
manner all botanical publications. The criticisms will — 
at the desire of the contributors be published in English 
French or German. All will be submitted to the judge- 
ment of an editor nominated by the Association and re- 
sponsible to it. 

It is most desirable that the membership be as wide as 
possible, since this is the only way of making member- 
ship inexpensive. Under no circumstances the member- 
ship will cost more than $6.00, including the gratis deliv- 
ery of the periodical. Another great advantage of the 
new Society is that by its means members who live in dif- 
ferent parts of the globe will be brought into more inti- 
mate contact one wit^i another and this will greatly facil- 
itate the procuring of material for investigation and de- 
monstration. Application for membership should be sent 
to : Dr. I. P. Lotsy, Wageningen, Holland. 
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THE use of the Microscope, both as an instrument of 
scientific research and as a means of affording pleasure 
and recreative instruction, has become so widespread, 
and the instrument is now so frequently found in a form 
capable of yielding in skilled hands good optical results, that 
it is eminently desirable that a treatise should be within the 
reach of the student and the tyro alike which would provide 
both with the elements and the theory and principles involved in 
the construction of the instrument itself, the nature of the 
latest appliances, and the proper conditions on which they can 
be employed with the best results. Beyond this it should pro- 
vide an outline of the latest and best modes of preparing, 
examining, and mounting objects, and glance, with this purpose 
in view, at what is easily accessible for the requirements of the 
student in the entire organic and inorganic kingdoms. This 
need has been for many years met by this book, and the large 
sale of its seven preceding editions has been an extremely 
gratifying evidence of the industry and erudition of its author 
and of its usefulness as a working guide. From the beginning 
it opened the right path, and afforded excellent aid to the 
earnest amateur and careful student. 

The advances in the mathematical optics involved in the 
construction of the most perfect form of the present Micro- 
scope have been very rapid during the last few years ; and the 
progress in the principles of practical construction and the 
application of theory have, even since the last edition of this 
book was published, been so marked as to necessitate the 
rewriting of much of the text. 

In its present form, therefore, a treatise of this sort, pre- 
serving the original idea of its author and ranging from the 
theory and construction of the Microscope and its essential 
apparatus, embracing a discussion of all their principal forms 
and the right use of each, and passing to a consideration 
of the best methods of preparation and mounting of objects, 
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The Viabilitj of the Bacillas Pestis. 

M.J, ROSEN AU. 

We now know that this organism may live for months, 
and even years, in a test tube, on a moist albuminous 
medium. And the present work shows that even when 
dry it may live over four months, provided the tempera- 
ture is cool — less than 20° 0. The bacillus of plague can 
in no sense be considered a tender organism, as was at 
first supposed. It is much easier to cultivate than the 
lanceolate coccus of pneumonia or the pathogenic strep- 
tococci. In this respect it resembles more closely the 
hardier of the hemorrhagic septicemic group. 

We tested the life history of this organism upon a 
great variety of objects and under various conditions. W^ 
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attempted to imitate nature. But we can not imitate all 
the conditions under which the organism may exist in na- 
ture, and we ought not, therefore, to apply the experience 
of the laboratory too literally to the life history of the 
plague bacillus outside of the body. We may determine 
with fair certainty the length of time the bacillus may 
live under given conditions. But these conditions are more 
or less arbitrary, and to a certain extent artificial. In 
general terms, we can state whether it is a hardy organ- 
ism, resistant to influences usually detrimental to bacte- 
rial life, or one that loses its virulence and dies quickly 
when removed from its natural habitat. The bacillus of 
plague does not exist in nature on sterile glass-cover 
slips, nor yet in the desiccator over concentrated sulphu- 
ric acid, which were conditions used by some authors who 
have reported their results on this question. 

The test objects were very abundantly inoculated with 
a pure culture of the bacillus pestis of known activity and 
virulence. Often the test objects were saturated. The 
cultures had been grown for a long time upon artificial 
media in the laboratory, so that their vitality was prob* 
ably strongly influenced. It is a well-known fact that 
virulent pathogenic bacteria may at first grow very poor- 
ly upon the ordinary laboratory media, but by successive 
cultivation they become accustomed to the new conditions, 
so that they finally thrive abundantly ; that is to say^they 
take on a sort of saprophytic existence. Such cultures 
would doubtless resist the various infiuences to which 
they are exposed in the laboratory tests better than an- 
other race direct from the blood or tissues. In fact, it is 
found that the plague bacillus in the blood and tissues 
from a rabbit usually dies out rather quickly when dried 
upon the test objects. On the contrary, bouillon cultures 
dried on similar objects and under similar conditions live 
a much longer time. 

Another departure from normal conditions was the fact 



1901] MICROSCOPICAL JOURNAL. 183 

that all the test objects receiving the abundant inocula- 
tions of the virulent pure cultures were sterile. In other 
irords, not only were cultures of the bacillus used that 
were accustomed to a saprophytic existence, but these 
cultures were placed upon sterile test objects and protect 
ed against contamination, so that they were relieved from 
that microbial symbiosis which, in the economy of nature, 
plays so important a part in the suppression of patho- 
genic micro-organisms. It is known that in organic mix- 
tures the hardier saprophytes tend to overpower the ba- 
cillus pestis. 

Plaque and Pood. — Our experiments show that food 
products may harbor the infective principle of plague, 
but according to experience food products are not much 
to be feared as far as their probability of carrying the in- 
fection is concerned. This latter statement does not ap- 
ply to milk and its products, for milk is a good culture 
medium for the bacillus pestis ; and we kept it alive sev- 
enteen days in cheese and seventy-two days in butter. On 
the surface of food products it usually died very quickly. 
It did not live twenty-four hours on orange peel. We had. 
similar results with figs and raisins and a large quantity 
of Chinese food products, such as smoked and dried ducks, 
dried oysters, dried cuttle fish, dried ducks* gizzards, 
ducks' gizzards dried and placed in oil, smoked and dried 
pork, and duck eggs preserved in a mixture of mud and 
rice chaff, all of which were infected with the bacillus 
pestis and kept at 37^ C. In rice we found it alive eighteen 
days after inoculating. 

These results correspond with all our other experiments, 
which plainly prove that the bacillus cannot live long on 
the surface of objects, when dry, at temperatures above 
30^ C. In one case we kept it alive one hundred and six- 
teen days, and in another ninety-six days, in water pre- 
served at low temperatures, Vl^ to 19** C. Under the same 
conditions the orgauism lived only six days at 37^ 0. 
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Temperaturb. — The effect of temperature upon the 
bacillus pestis is very remarkable. It may be kept alive 
and virulent a very long time in the cold, even though 
dry, but it cannot live long when dry at the temperature 
of the body. High temperatures, such as 70° 0. or more, 
are invariably fatal in a few minutes. It was this that 
led some of the early workers to conclude that they were 
dealing with a frail organism. It is frail when dried at 
37° C, but may live for months in the cold. We have 
never been able to keep it alive more than a few days 
when dry at 37° 0. — three days in flannel, two days in 
sponge. On the contrary we had little difficulty in keep- 
ing it alive on a variety of objects three and four months 
at 17° to 19° C. The bacillus is not as sensitive to tem- 
perature when kept moist, for under such conditions it 
will live a very long time in albuminous media at 37° 0. 
From the experimental studies with the plague bacillus 
we would infer that the endemic foci of plague should be 
in cold climates. 

Moisture is a definite factor in the viability of the ba- 
cillus pestis. The organism must have moisture to grow, 
and it may remain alive and virulent a very long time in 
the presence of moisture. It usually dies quickly when 
dry. However, this is not invariably the case. We have 
been able to keep it alive in media such as dried albumin 
for one hundred and twenty-five days, when it was still 
virulent for mice. But to keep it alive when dry the or- 
ganism must be cold, i. e., exposed to a temperature less 
than 20° C. In no instance could the organism be kept 
alive when dry at a temperature of 37° C. for more than 
a few days. • 

Our experiments confirm those of other workers in this 
field, who find that for the most part the bacillus pestis 
soon dies when exposed to bright sunlight. Our work 
leads us to the conclusion that the heat as well as the sun- 
light plays an important role ; also that the effects of the 
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sunlight do not penetrate very deeply. It is therefore 
safe to say that objects may be efficiently disinfected on 
the surface by exposing tbem all day to a bright sun .pro- 
vided the temperature in the sun is above 30^ C. The 
plague bacillus was kept alive a long time in moist gar- 
den earth, especially when kept cool. It dies very quick- 
ly in dry earth. We were not able to keep it alive longer 
than twenty-four hours at any temperature in dry earth. 
As moist earth will preserve the life of the bacillus it is 
easy to understand how the infection may live in dirty 
dwellings. It requires no stretch of the imagination to 
understand how the infection may be conveyed by the dirt 
and dust of moist, sunless habitations. 

We have not succeeded in keeping plague alive very 
long when dried upon the surface of objects ; even on 
plush, carpet, paper, wood, sawdust, bone, etc., it usually 
dies within a few days. In porous substances such as 
sponge we found it alive after one hundred and twenty- 
five days, when allowed to dry, at 19° C. Here again tem- 
perature plays an important role, for at 37° 0., all the 
other conditions being the same, it lived only two days. 

A bacillus of plague lives long in albuminous matter. 
Clothing and bedding are especially apt to be contamin- 
ated with the discharges from buboes and blisters, spu- 
tum, etc. Articles so infected and kept in a cool, moist 
place could retain the active infective principle a very 
long time. Clothing and bedding may harbor the bacil- 
lus of plague for months. In one instance we kept it alive 
on a piece of crash ninety-seven days ; in albumin gela- 
tine balls one hundred and twenty-five days ; in sponge, 
also, one hundred and twenty-five days ; in wool fifty- 
two days. 

According to our results the plague bacillus cannot live 
long in letter mail. In seven tests made with cultures ol 
the organism on paper we found that it usually died with- 
in twenty-four hours. At most it kept alive eight days 



186 THE AMERICAN MONTHLY [July 

on paper allowed to dry, and fourteen days on paper kept 
in a moist atmosphere. To live this long it must be kept 
oool, for, just as in all our other experiments, it died very 
quickly when dried at the body temperature. We had 
similar experiences with plague blood upon paper. 

The bacillus pestis often loses its virulence before it 
dies. In many of our experiments we found that the time 
came when the organism grew in bouillon, but lost its 
pathogenity for animals. This is an important fact from 
an epidemiologic standpoint, for an attenuated plague ba- 
cillus is probably harmless to man, even though its viru- 
lence be increased by artificial means in the laboratory. 

The experiments conducted in this laboratory plainly 
prove that either sulphur dioxide, when moist, or foru)- 
aldehyde will kill the bacillus pestis when applied in the 
strength and methods usually employed for these gases 
as disinfecting agents. In order to be effective there must 
be directed contact between the gas and the germ. In 
other words, these gaseous disinfectants can only be de- 
pended upon as surface disinfectants. 

As far as practical disinfection for plague is concerned, 
it may be mentioned here that sulphur dioxide is proba- 
bly a much more useful agent for use of ships, stores, 
houses, and dwellings infested with vermin, because it is 
destructive to the higher forms of animal life, whereas 
formaldehyde fails to kill mammals and insects with the 
same certainty that it kills microbes. In combating plague 
it is very important to kill fleas, rats, mice, and other 
forms of animal life capable of carrying the infection. 
Sulphur has this power, which formaldehyde totally 
lacks. A great number of tables exhibit details of exper- 
iments which cannot be reported here. 

OONOLUSIONS. 

1 The bacillus pestis is not a frail organism. It re- 
sembles the hemorrhagic septicsemic group or the cocoo- 
bacilli as far as its viability is concerned. 
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2 Temperatnre is the most important factor in the vi- 
ability of the plagae bacillus. It keeps alive in the cold, 
under 19^ 0., a very long time. It dies quickly, especi- 
ally when dried, at the body temperature, 37^ 0. 

3 Moisture favors the life of the bacillus pestis. It 
usually dies in a few days when dry, even in the presence 
of albuminous matter, provided the temperature is above 
30° 0. It may keep alive and virulent when dry for months 
in the cold, under 19° 0. 

4 Sunlight kills the organism within a few hours, pro- 
vided the sun shines directly upon the organism and the 
temperature in the sun is over 30° G. The effect of sun- 
light is not very penetrating. 

6 The virulence of the bacillus pestis is often lost be- 
fore its vegetability. 

6 It is unlikely that new dry merchandise would car- 
ry the infection. The organism usually dies in a few days 
on the surface of objects such as wood, sawdust, bone, etc. 

7 Clothing and bedding can harbor the infection for 
a long time and may act as fomites. The bacillus lives 
for months when dry in albuminous media at tempera- 
tures under 20° C. 

8 Food products may carry the infection of plague. 
The bacillus lives a long time in milk, cheese, and butter. 
It usually dies quickly on the surface of fruits and per- 
pared food. 

9 The organism may live a long time in water, al- 
though plague is not a water-borne disease. 

10 The plague bacillus does not live long on paper, 
and first-class mail is therefore not apt to convey the in- 
fection. 

11 The colder the climate the greater the danger of 
conveying the infection on fomites^-clothing, bedding, 
food, merchandise, etc. — and more extensive disinfection 
is required in such a climate in combating'the disease than 
in tropical regions. 
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12 The plague bacillus is destroyed by sulphur fumi- 
gation and by formaldehyde gas in the strengths in which 
these disinfectants are usually employed. The gases can 
only be depended upon as surface disinfectants. In dis- 
infecting ships, warehouses, dwellings, and other places 
infested with rats, fleas, and vermin, sulphur is better 
than formaldehyde, because formaldehyde gas fails to kill 
the higher forms of animal life. 

13 A temperature of 70^ C. continued a short time is 
invariably fatal for the plague bacillus. The ordinary an- 
tiseptics are all eflScacious in their usual strength for 
non-spore-bearing organisms. EflScient surface disinfec- 
tion may be accomplished by exposing objects all day to 
the direct sunshine on warm days. The temperature in 
the sun must be above 30° 0. 



Work on Ciliate Infusoria. 

In a recent bulletin of the Oalifornia Academy of Sci- 
ences, N. M. Stevens has described two new Infusorial 
forms. During his studies he worked on them microscopi- 
cally and writes, in part, as follows : 

Technique. — The respiratory tree was removed from the 
living holothurian, plunged into the fixing fluid, and later 
washed, and hardened in alcohol. Small pieces were im- 
bedded in paraffine in the usual way, and sections 6 to 7 
microns thick were cut and mounted in series. For in toto 
preparations, portions of the respiratory tree were stained 
washed, and run into glycerine or through alcohols, fol- 
lowed by clove oil, teased upon the slide to free the infu- 
soria from the respiratory membrane, and mounted in 
glycerine, glycerine jelly, or balsam. 

A large number of fixing agents were tried : pioro-aoe- 
tic, picro-sublimate-acetic, Giison*s fiuid, sublimate-ace- 
tic, iridium chloride-acetic, Flemmiug's strong and weak 
solutions, Yom Bath's solution, platinum chloride-acetic, 
Hermann's fluid, absolute alcohol, absolute-acetic, palla- 
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diam chloride, Rabl's fluid, biohromate-osmic, and osmic 
vapor. 

Hermann's fluid gave the best results, though subli- 
mate-acetic, absolute-acetic, Boveri's picro-acetic, Flem* 
ming's and Vom Bath's solutions proved quite satisfac- 
tory, and osmic vapor was especially valuable for tempo- 
rary in toto preparations in the study of division stages. 

Peptone and pepsin solutions, bichromate of potash 
(one to three per cent), formalin (one-tenth to one per 
cent) and fresh water were employed as macerating agents; 
of these, potassium bichromate (two per cent) was found 
to be of greatest value in revealing and isolating in inter- 
nal flbre structures o( Licnophora. 

The principal stains used were Delafleld's hsdmatoxy- 
lin, dahlia, bismark brown, thionin, methylen blue, acid 
fuchsin, borax carmine, alum carmine, picro-carmine, 
Mayer's paracarmine, light green, safranin, Heidenhain's 
iron-hsdmatoxylin, rubin, and ruthenium red. For fresh 
material picro-carmine and alum carmine gave the best 
results ; borax carmine, paracarmine, light green, and 
safranin were useful in the study of fixed material in toto; 
for sections no other stain was at all comparable to Heid- 
enhain's iron-hsdmatoxylin following Hermann's fixing 
fluid, and used either alone or in combination with rubin 
or with ruthenium red. 

Structure and General Biology. — Licnophora like most 
of the Ciliata has a delicate structureless pellicula not dis- 
tinguishable in life, but readily separated from the cyto- 
plasm by macerating fluids and by many fixing agents. 
The ectoplasm is clearly marked only at the margin of 
the attachment disc, between its cuticula and fibre layers, 
and within the triangular basal portion of the oral band 
where it is either homogeneous or very finely granulr. 
The entoplasm is coarsely alveolar in both discs and more 
finely alveolar in the neck. 

Oral Disc. — ^The oral disc is irregularly circular in out- 
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line, having a projection on the left side opposite the bnc- 
cal cavity. The ventral side is depressed centrally and 
posteriorly, the dorsal side convex laterally and posteri- 
orly, bat continuous with the neck anteriorly. The width 
of the disc varies from 33*5 micron to 67 microns in fixed 
material, and was 72 microns in the large living specimen 
cited above. 

The oral ciliary band begins just above the pharynx on 
the left side, curves about the posterior extremity and 
right side, and passes with a twist under the upper lip of 
the mouth, where it broadens out and covers the roof of 
the pharynx into which its cilia descend. The band is 
made up of about one hundred and twenty-five transverse 
rows of fine long cilia which are usually twisted together 
in action so as to appear under low power as so many 
stout membranellaa, but under Abbe homogeneous apo- 
chromatic oil immersion 1-5 mm., oc. 8, the individual 
cilia are plainly seen in the living specimen, hundreds of 
them in each row forming a flat brush or a stoat twist. 
The transverse width of these flat brushes, i. e., the width 
of the band, is least at the beginning of the band and is 
increased one-half or more in the pharynx, the average 
width outside of the mouth being 10 microns in large liv- 
ing specimens. The cilia of the several rows on the left 
side are most often seen untwisted in the living animal 
at rest ; while those on the right side, where the band 
turns toward the mouth, are often divided, one portion 
extending outward, the other curving toward or into the 
mouth. 

In sections fixed in Hermann's or Flemming's fluid and 
stained with Heidenhain's iron-hsdmatoxylin^the oral band 
is seen to have a complicated internal structure. At the 
base of each row of cilia is a deeply stained basal band 
whose ends are connected by fine fibres with an internal, 
deeply staining fibre. A cross-section of the band pre- 
sents a triangular appearance with deeply stained basal 
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band and lateral fibrea enolosing a dense homogeneous 
or finely granular portion. The proportions of the trian- 
gle vary greatly from the beginning of the band to its 
end in the pharynx. 

Tracing these fibres back from the mouth-region around 
the peristome into the neck, their origin is found in a 
stout, longitudinally striated, deeply staining fibre, which 
arises from a branching base at the center of the attach- 
ment disc and extends diagonally through the neck to the 
beginning of the oral band, where it gives off a branch to 
each end of each basal band. The first branches given off 
are coarse and oblique, the later ones fine and nearly per- 
pendicular to the basal fibre. 

This stout neck fibre with its oral prolongation and 
branches is somewhat anisotropic, fibrous, and contrac- 
tile. The only clearly differentiating stain found for it 
is iron-haBmatoxlin ; second to this was Mayer's picro-car- 
mine, the material being left in the stain for forty-eight 
hours. In macerations, the fibre with its various branches 
is the most resistant part of the body. Potassium bi- 
chromate (one to three per cent) will in a few seconds, 
aided by slight tapping on the cover-glass, dissolve away 
the alveolar entoplasm and the pellicula, leaving the in- 
ner layers of the attachment disc with cilia, the neck fi- 
bres and the oral band with cilia, the skeleton of the ani- 
mal. Similar results were attained with pepsin and pep- 
tone solutions, one-tenth per cent formalin, and even 
with fresh water. The neck fibre is faintly visible in life, 
and is plainly seen in any macerating or fixing fluid be- 
fore the cilia of the attachment disc and pharynx cease 
to vibrate. These facts clearly demonstrate that the fibre 
and its divisions so plainly shown in iron-haematoxylin 
stained sections are not artifacts. 



Personal. — E. G. Eberle of Dallas, Texas, is President 
of the Texas State Pharmaceutical Association for 1902. 
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The Preparation of Crystals as Microscopic Objects. 

S. E. DOWDY. 

Few microscopic objects are more beautiful and instruc- 
tive than the crystals of various chemicals, prepared in 
such a way as to be suitable for viewing under the micro- 
scope. Most chemists possess a microscope, often a relic 
of student days, in which owing to a dearth of fresh 
slides, they take no further interest. The obvious rem- 
edy for this state of affairs is either to purchase more ob- 
jects or to prepare some on one's own account. Where 
possible, the latter is much the better course to adopt, as 
good home-made slides are far cheaper, more typical, and 
instructive than bought ones. These few notes will, I 
trust, serve as a rough guide to the modus operandi to be 
observed in preparing this class of objects. The materials 
are to hand in every pharmacy, the other items required 
o ensure success, viz., knowledge of the solubilities of the 
various chemicals under trial and a certain amount of pa- 
tience, should also be to hand. The other essential re- 
puisites are a few thin 3 by 1 inch clear glass slips, some 
medium thickness round cover glasses, a small quantity 
of Canada balsam dissolved in xylol, test-tubes, spirit 
lamp, glass stirring rod, and a small pipette. 

Before starting work it is necessary to get the slips 
aud cover-glasses perfectly clean and free from grease. 
That can be easily done by washing tbem with ammonia, 
rinsing with distilled water, drying them on a clean cot- 
ton rag, and finally polishing them on a piece of chamois 
leather. When these are ready, one of the three follow- 
ing methods can be adopted to prepare the slide. The 
first consists of evaporating down a saturated solution of 
the salt until enough moisture has been driven off to en- 
able the crystals to rapidly form on cooling. The prac- 
tical application of the process is as follows : Make a sat- 
urated solution of the salt in distilled water and deposit 
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a drop with the pipette in the centre of a 3 by 1 inch slip; 
slope the slide to make the liquid spread in a film, then 
absorb the superfluous moisture from the side of the slip 
with blotting paper. Now hold the slide wet side up over 
the flame of a Bunsen or spirit lamp, at such a distance 
that the liquid just steams. Continue this until you see. 
a thin film of the salt form at the edges, then withdraw, 
allow to cool, and examine under the microscope. If sat- 
isfactory, the crystals can then be permanently mounted 
by depositing a drop of the cold xylol balsam over the film 
and covering with a clean cover-glass. 

When the salt is insoluble in water, any suitable sol- 
vent such as alcohol, chloroform, etc., may be employed ; 
in this case, of course, evaporation will take place rapid- 
ly without the aid of heat. Crystals formed from such 
solutions will probably require a different mounting me- 
dium, such as castor oil, or one in which they are not sol- 
uble. A method recommended by Dr. Lankester is to dis- 
solve a little gelatin or gum acacia in distilled water and 
to add to this a few drops of a saturated aqueous solution 
of the salt. A drop of the warm mixture is then depos- 
ited on a slip, superfluous moisture drained off, and the 
slide is put on one side to cool. With some salts — copper 
sulphate, iron sulphate, etc. — remarkably beautiful crys- 
talline forms make their appearance, frequently in the 
form of flowers and fern-like branches. Epsom salts^ 
chlorate of potash, bichromate of potash, and, in fact, 
any salt soluble in water will lend itself for preparation 
by the above process. 

The second principal method is by fusion. Its applica- 
tion is necessarily more restricted than the foregoing, but 
by its means some very effective slides may be prepared 
The process is equally simple, but the results attained will 
not be so uniformly successful. A good substance to ex- 
periment with is salicine. Place a small quantity on the 
centre of a thin slip and heat it over a flame until it just 
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fuses, withdraw it from the heat before it chars, and al- 
low it to cool gradually. If successful, small circular 
plates or rosettes will appear on the film, and these may 
be mounted in the usual way in cold xylol balsam. A 
good slide of this description, viewed with dark ground 
fllumination, or by polarised light, will fully repay any 
trouble involved in preparing it. This method is useful 
in enabling one to prepare totally different physical forms 
from the same salt. With salicine, for instance, an aque- 
ous solution deposits needle-shaped crystals, quite dis- 
tinct from the circular form obtained by fusion. A point 
to be observed in using the process is to avoid having too 
much of the salt on the slip, as on cooling, the film, if too 
thick, will probably star and crack. If the film should be 
too thick for viewing as a transparent object, it will often 
make a good opaque one by pasting a circle of black pa- 
per on the under side of the slide. 

Another class of objects, prepared in a similar way, 
are crystals of fatty substances, spermaceti, hard paraf- 
fin, etc. It is only necessary to place a small piece on a 
slip and warm it. When melted press down on it a cov- 
er-glass, the crystal forming as the mass cools. These 
slides cannot compare from an artistic point of view with 
those obtained from salts, but are interesting from the 
fact that the actual formation of the crystals can be 
watched under the microscope any number of times by 
simply warming the slide before viewing it. 

The third principal method is still more limited in ap- 
plication, being confined to those substances which are 
easily volatilized and crystalize on cooling. Preparation 
of slides by sublimation may be carried out as follows 
Take a dry narrow test-tube and place in it any suitable 
chemical — benzoic acid, for instance. Hold the tube over 
the flame until the acid volatilizes, now invert the tube 
and stand it on a cold 3x1 in. slip. The characteristic 
crystals will form on the part of the slip covered by the 
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tabe, and| if satisfactory, can be mounted in the usual 
way. Oamphor, arsenic, and many others will suggest 
themselves as suitable for preparing slides in this way. 

The three methods described will practically cover the 
whole ground of preparing crystals for the microscope, 
and with the expenditure of a little time and patience will 
enable anyone to materially increase, at a nominal cost, 
his collection of slides. If mounted in a suitable medium, 
and preserved from undue heat and light, these slides 
will be permanent; any change -which may take plitce in 
the forms of the crystals may be put down to the solvent 
action on them of an unsuitable medinm.-Pharmaceutical 
Journal. 



Notes on Microscopy. 

F. SHILWNGTON SCALES. F.R.M.S. 

Stridulatinq Organs in Beetles. — 0. J. Qahan in 
"Trans. Entom. Soc." London, 1900, pp. 433-52, com- 
ments upon Schrodte's discovery of well-developed strid- 
ulating organs in the larvsd of several genera of beetles, 
and on the fact that the structures are generally alike in 
both sexes of adults, though with some notable excep- 
tions. He describes the stridulating organs on the head, 
on the prothorax and front legs, on the mesothorax and 
middle legs, and on the hind legs, elytra, and abdomen. 

Rotatoria of the United States. — In the '«U.S. Fish 
Commission Bulletin" for 1899, pp. 67-104, are give all 
species of rotifers , 246 in number, hitherto found in the 
United States, with special reference to those discovered 
by the author in the great lakes. Two species Notopa 
pelagictts and Pleurotrocha parasitica^ are described as 
new. As a general result of his investigation the author 
formulates the conclusion that the Botatoria are practi- 
cally cosmopolitan, any species occurring wherever the 
conditions necessary to its existence are to be found. In 
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stagnant swamps all over the world are likely to be f oand 
the characteristic rotifers of stagnant water, with little 
regard to the country ; in clear lake-water, everywhere, 
the characteristic limnetic Botifera may be obtained ; in 
sphagnum swamps the Sphagnum or moss Botifera. Va- 
riation in the rotifer fauna of different countries is prob- 
ably due to variation in the conditions of existence in the 
waters of those countries, not to any difficulty in passing 
from one region to another. In the introduction the au- 
thor gives a word of warjiing against the naming of spe- 
cies by those persons who, through want of experience or 
knowledge of what is known, are not in a position to dif- 
ferentiate new forms. Such work he describes as a posi- 
tive injury to science and a nuisance to all careful scien- 
tific students. It is to be hoped that everyone wishing to 
describe a new species of rotifer, will learn by heart and 
inwardly digest this sentence. In the very next para- 
graph the journal refers to a contribution on this subject 
in the "Trans. New Zealand Inst." by Mr. F. W. Hilgen- 
dorf , which comes under the above strictures. The author 
succeeded in finding sixteen species of rotifers, twelve of 
which he describes as new. Half of these can at once be 
recognized as old acquaintances, and the other half are of 
no value, and scarcely to be identified as rotifers. The fig- 
ures of the four plates, remarks the writer of the notice, 
bear about the same relation to rotifers as the wooden 
blocks in a child's Noah's Ark do to the animals they pre- 
tend to represent. 

SOALBS OF Fishes. — The scales of fishes are objects of 
much interest to the geologist and zoologist as well as to 
the microscopist, and are therefore at all times an inter* 
esting study. They are important features in classifica- 
tion, throwing light on the conditions of the waters in- 
habited by their possessors, and contribute not only to the 
understanding of the conditions and life of the present 
seaSi but add their quota to the sum of our knowledge of 
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the former conditions of life upon the earth. The scales 
of fishes, unlike the scales of most reptiles, are not epi- 
dermal appendages — t. e.^ they do not grow upon the 
skin, like hairs, nails, or hoofs, but are produced within 
the substance of the skin, and are covered throughout 
their extent with a layer of it. A cursory glance will 
show that the scales figured in books are of two kinds, 
those having a comb-like appearance at one end, and oth- 
ers without this characteristic. The former are known as 
"ctenoid," and the latter as '^cycloid." In the ctenoid the 
comb-like end is the free end, the scolloped part being 
imbedded in the skin. The scales are so arranged in re- 
lation to each other that the water glides from the edge 
of the one on to the middle of the next. The scales ove - 
lap in the direction from head to tail of the fish. Two 
objects are attained. The fish swims with the least pos- 
sible amount of friction, and the underlying skin is shield- 
ed from the constant maceration to which it would be 
subject if the water were perpetually soaking between. 
Unlike the armour-plated "placoid" and sheeny-coated 
''ganoid'* fishes of the geologic seas, which still have their 
representatives in our modern waters, the scales here de- 
scribed are delicate and fiexible. **Ctenoid" and "cycloid" 
differ in appearance ; but whether comb-like or rounded 
the structure is very much the same. An examination 
will show a number of consecutive lines which correspond 
approximately to the shape of the scale. A little careful 
focussing reveals also that the scale,however thin, is thick- 
er at the centre and thin towards the edges. In some 
scales the concentric lines are continuous across the fur- 
rows formed by the deep radiating lines of the upper half • 
In the fiounder and the perch they do not meet, but are 
broken by a line of transparent matter which appears also 
to line the whole scale on its underside. The explana- 
tion seems to be that the scale grows by the addition of 
a new layer to its underside, slightly larger than the last, 
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the boandary edge of which forms the characteristic con- 
centric line. In those scales in which the concentric lines 
do not cross the farrows the outer layers split as they 
harden, the interstices being filled with the newly form- 
ed transparant matter, and this goes on daring the whole 
of life. The thin flat scale of the eel^which mast be search- 
ed for beneath the skin, as it does not project from the 
surface, is a very beautiful object. At first sight, when 
viewed through a 1-inch objective, it appears to be of a 
cellular character, but careful study with a i^nch and a 
little management of the illumination shows this appear- 
ance to be caused by isolated concretions of carbonate of 
lime set in a layer of the same. Similar concretions may 
be easily seen in several of the scales between the outer 
laminae and the inner transparant layer. All scales are 
very beautiful ; some of them are still more interesting 

• 

through being mounted as opaque objects. Viewed by 
polarised light they are of course charming. — /. Lucas, 

Fish scales make beautiful objects, when viewed with 
reflected light, the scales of sole being often exhibited in 
this way, with the light falling on them in such a man- 
ner as to show the comb-like teeth. As transparent ob- 
jects they can be examined with the spot lens or equiva- 
lent arrangement, and with polarised light either with or 
without a selenite plate. As opaque objects it is only ne- 
cessary to clean and dry the skin ; as transparent objects 
the skin must first be dried and then mounted in Canada 
balsam. The following is the classification suggested by 
Agassiz, though subsequently modified, as quoted in the 
"Micrographic Dictionary." Scales enamelled : Ganoid 
fishes. — Those the skin of which is regularly covered with 
angular thick scales, composed internally of bone and ex- 
ternally of enamel. Most of the species are fossil, the 
sturgeon and bony pike being recent. Placoid fishes.-:- 
Skin covered irregularly with large or small plates or 
points of enamel. Includes all the cartilaginous fishes 
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of Gavier except the sturgeon. As examples may be men- 
tioned the sharks and rays. Many are fossil. Scales not 
enamelled : Ctenoid fishes. Scales horny or bony, ser*^ 
rated or spinous at the posterior margin. Contains the 
perch and many other existing species, but few fossil. 
Cycloid fishes. — Scales smooth, horny^ or bony, entire at 
the posterior margin ; as the salmon, herring, roach, and 
most of our edible and freshwater fishes. The majority 
of the fossil fishes belong to the first two orders, and 
most of the recent to the third and fourth. — Science Gossip. 



A Microscopic Proof of the Food of a Prehistoric Mao. 

T. CHARTERS WHITE. 

Several years ago a barrow was opened on the downs 
near Warminister in which a number of human and ani- 
mal remains were found heaped over the skeleton of an 
infant. Together with these were numerous roughly form- 
ed flint implements, indicating the period as that of the 
early Stone Age, the only metal being in the form of a 
bronze ornament of very primitive design. Having been 
allowed to make an examination of some of the human 
jaws, I now describe the condition of one as bearing on 
the question of prehistoric food. 

It may appear impossible to affirm with any certainty 
the character of the food of individuals who existed prob- 
ably three thousand or four thousand years ago ; but the 
conditions under which the remains were found place us 
in a position to state, without any doubt, the nature of 
food consumed by the individual whose lower jaw is the 
subject of investigation. The gentleman was perfectly 
ignorant of the use of a toothbrush, and probably what- 
ever performed an analogus function in others of his sur- 
rounding circle failed in his case ; for his lower teeth were 
almost entirely covered by that salivary calculus popu- 
larly known as "tartar." 
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This tartar is deposited on the teeth from the lime salts 
held in suspension by the saliva, and by its gradual pre- 
cipitation becomes a hard concrete, not soluble in the or- 
dinary alkaline fluids of the mouth. In it, particles of 
food are imprisoned by daily deposition, which may re- 
main in the same condition for ages, especially if dry. 
Here, then, we have this hard, solid concrete only wait- 
ing proper treatment to disengage from its calcareous 
confinement any particles of food closely locked up in its 
mass. 

The method adopted was to clear all the tartar from the 
lower jaw and then place it in a conical drachm measure, 
to decalcify it by means of a weak dilution of hydrochlo- 
ric acid. This solution was afterwards washed away and 
the sediment examined drop by drop under the micro- 
scope, a third of an inch objective being employed in the 
examination. 

The main body of the deposit was made up of amor- 
phous particles, probably disintegrated meal of some kind. 
Interspersed were numerous granules of a siliceous na- 
ture : these were fully accounted for by the extensive 
grinding away of the summits of the molars, which were 
eroded into deep pits, and must have been productive of 
intense discomfort, not to say pain. The granules were 
found when tested by polarised light to be of two char- 
acters ; some that were flinty did not answer to that test, 
while the others did so, and were stated by an eminent 
geologist to be quartzite. He explained this was proba- 
bly the result of the corn having been rubbed down in a 
roughly made quartzite mortar, with a round pebble as a 
pestle. 

Among the first organic remains to be noticed, was the 
sharply pointed tip of a small flsh'stooth, following which 
were the oval horny cells of some species of fruit resem- 
bling those going to make up the parenchyma of apples, 
then husks of corn, the hairs from the outside of the 
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• 

hnsks; a spiral vessel from vegetable tissae, and several 
small raby-colored, highly refractive bodies which I could 
not recognise. 

» 

Scattered throughout the collection of sediment were 
oval bodies resembling starch corpuscles, such as may be 
found in potatoes, but as they did not give the character- 
istic black cross under polarised light, it was decided they 
could not be starch ; further, any starch would have been 
reduced to the amorphous condition found in the general 
mass of the meal. Their true nature was afterwards made 
evident by finding a flat plate of cartilage about l-30th of 
an inch square, from the free edges of which these oval 
bodies were being gradually extended, so, that by the dis* 
integration of this substance these bodies in their isolated 
condition proved a puzzle. Here, then, was evidence that 
the particles of food locked up in this tartar could be re- 
cognised after a lapse of time such as must have occurred 
since the Stone Age in which they were massicated. No 
evidences were found indicative of the use of fire in cook- 
ing the food ; it must therefore have been eaten raw. 

Each drop as it was examined was covered by a circu- 
lar cover-glass of f th of an inch diameter and carefully 
put aside ; but to prevent this cover-glass from shifting, 
a ring of gum-dammar varnish was run round each, and 
after a few years these preparations were examined again, 
when it was found the varnish had sucked in by capilla- 
ry attraction, and these slides, to the number of about 
thirty, were irretrievably ruined. 

Should I ever be so extremely fortunate as to obtain 
another such specimen of undoubted Stone age antiquity 
I should dry the deposit at once and mount it in Canada 
balsam. — Science Gossip, 



Pbrsonal. — Henry L. Ulrich, M. D., is professor of 
Microscopy and Bacteriology in the Department of Phar- 
macy, University of Dallas, Texas. 
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UCBOSCOFICAL MANIPULATION. 



The Diffbrentiation of Human and Animal Blood 
BY THE Aid of a Specific Serum. — B. Ziemke refers to 
investigations of Wasserman, Schutze and Uhlenhnth, 
who have shown that by injecting rabbits with human 
blood a change is produced in the rabbit's serum, made 
eyident by the fact that when added to dilute human 
blood a turbidity is caused, which does not appear with 
the blood of any other animal except the monkey, and de- 
scribes some further tests he has made to determine the 
applicability of the reaction for forensic purposes. Posi- 
tive results were obtained with fresh blood, dried blood, 
blood stains on cloth, blood in garden soil, blood from a 
person poisoned with carbonic oxide, blood or steel im- 
plements, blood from the wall of a cellar, blood on wood, 
blood in glass, blood on paper, the blood of a three-day- 
old corpse and putrid blood. The stains in several in- 
stances were ten or more years old, and where possible, 
control tests were made on the blood of the common do- 
mestic animals. In every case except one a positive re- 
sult was obtained with the human blood preparations, 
while the animal tests were all negative ; the one fail e 
is attributed to the fact that the stain tested, which dated 
back to 1883, did not yield any extractive to the soda so- 
lution in which it was soaked. — Medical Record. 

Method of Distinguishing Human Blood from that 
of Animals. — C. Tarchetti (Gazz. degli Osped. May 19th, 
1901) describes a new procedure for this purpose : If 
into an animal (A) the blood of a different species (B) is 
injected, then after a certain time the blood of the ani- 
mal (A) is found to be toxic towards blood of the species 
(B). Thus, by repeated injections into rabbits of human 
blood — 10 c.cm. or four or five occasions at intervals of 
about ft week — Uhlenhuth and Washermann got from the 
blood of the rabbit a serum which exhibits hiemotoxic 
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powers to human blood, not only in a fresh state, but 
also when dried and redissolved in normal saline solution. 
Ape's blood was the only other one which behaved like 
human blood. Washermann and Schultze proceed thus: 
Dissolve the spot of blood to be examined in a little nor- 
mal saline solution ; filter ; place 4 or 5 c.cm. in two small 
test tubes, to one of which (a) add 0.5 c.cm. of rabbit's 
blood made hsdmotoxic as above ; to an other (6) add 0.5 
c.cm. of normal rabbit's blood. A third control tube (c) 
may be made with 4 or 6 c.cm. of solution of the blood of 
any animal save ape or man in distilled water. Place the 
solutions in a thermometer at 37 deg. C. ; if the spot of 
blood be human, in an hour's time the tube (a) will show 
a turbidity or a floculent precipitate, while (6) and (c) will 
be perfectly limpid. Tarchetti carried out similar experi- 
ments with human blood and that of animals, both fresh 
and dried, for more than two months on cloth, wool, and 
knife blades, and found the method reliable. The reac- 
tion occurs almost as well at the air temperature as at 37 
deg. C. The solutions must be absolutely clear to begin 
with, and he finds distilled water better for this purpose 
than normal saline fiuid, for it brings all the hsdmoglobin 
out of the corpuscles. He has found that the diaguosis 
can be at once made with the greatest certainty in a hang- 
ing drop under the microscope ; a slight uniform precipi- 
tate is at once formed, and in a few minutes is seen as 
islets united in a reticulate pattern much resembling the 
arrangement of Eberth's bacillus agglutinated by typhoid 
serum. The same thing is observed in filtered aqueous 
solutions of dried blood. It is only after a long time 
(twelve to twenty-four hours) that a similar appearance 
is seen in blood of other animals. 

Cement to Stand Spirit. — Dissolve 12 grains of gelatine 
(previously allowed to swell up in cold water) in 2 ozof hot 
water. Add to this suflBcient fresh fine plaster of Paris to 
make up a thick cream. Apply this at once to the metal 
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collar and neck of bottle, and press together. The parts 
must be scrupulously clean and free from g-rease before 
the application of the plaster. Apply an excess of this latter, 
and after having pushed the parts together, wipe ofif the 
superfluity. Let it stand to set for 24 hours. 

BAGTEBIOLOGT. 



Variability of the Tubercle Bacillus. — Carl Ra- 
mus, in the Jour. Am. Med. As80C*n, speaking of the va- 
riability of the tubercle bacillus concludes as follows: 

1. Tubercle bacilli are not so easy to demonstrate as 
is often believed even though present in large numbers. 

2. The f uchsin solutions, like those pf other dyes, can- 
not at all time be absolutely depended upon. 

3. Tubercle bacilli from different patients^ and from 
the same patient at different times, will not invariably 
stain by one method. 

4. The bacilli exhibiting these varying staining pro- 
perties are genuine tubercle bacilli^ and not other species 
of acid-resisting germs. 

6. The staining variations probably depended on phy- 
sical and chemical changes in the bacterial substance, in- 
stituted either by antitoxic action or by the products of 
associated organisms, or by a combination of both. 

6. In the absence of demonstrated tubercle bacilli, 
where physical signs of tuberculosis exist, a prompt di- 
agnosis of that disease should be confidently made in the 
interest of the patient, and no valuable time be lost in 
waiting for typical bacilli to appear. 

Sputum and Urine, — Suspected cases which may be 
confirmed by chemical and microscopical examinations are 
solicited. We don't want your practice, but we want the 
work that you may not have facilities or apparatus for. 
Send sputum in a clean, wide-necked bottle (as a 1-dram 
morphine bottle), prepaid by express, accompanied by a 
two-dollar bill, and it will be examined for tubercle and 
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other bacilli, and a report made at once. Send the sus- 
pected arine, about four ounces, well corked, prepaid by 
express, accompanied with a two-dollar bill, and it will 
be immediately analyzed and report made. Write your 
name on the wrapper of each bottle. Address The Beg- 
ular Medical Visitor, 224 M & J Building, St. Louis, Mo. 

Thrbb Hui^drbd Pounds of Cow's ExcRBMENtr Oon- 
SUMBD Dailt. — Professor Conn,ofWesleyan University, 
is a discussion on the subject of dairy bacteriology, made 
the statement that the ordinary sediment from milk,when 
observed through the microscope, is found to consist of 
sticks, insects' legs and wings, hay, blood, and pus ; in 
fact, almost everything possible in the way of dirt,a large 
part of it being excrement. It has been estimated that 
N. Y. City consumes, daily, 300 lbs. of cows' excrement. 

AOTION OF Cold on Baotbbia. — Bacteria possess ex- 
traordinary powers of resisting cold. Thus Pictet and 
Young exposed cultivations of anthrax bacilli to a tem* 
perature of — 76° C. for twenty hours without destroy- 
ing their vitality, and similar results were obtained by 
Colemann and Mickendrick, who found bacteria to be ca- 
pable of developing after being exposed to temperatures 
of — 6° to — 130° 0. Yet, although cold does not destroy 
micro-organisms, it prevents their development, so that 
putrefactive bacteria remain quiescent in frozen meat. 
There are,however, certain nonputref active bacteria which 
can develop on meat which is kept only at 0° C. instead 
of several degrees lower. To this cause Lafar attributes 
the unpleasant flavor sometimes acquired by meat which 
has been kept for several days in an ice-chamber. This 
has been confirmed by Popp, who states that in cement- 
lined storage chambers the walls when moist swarm with 
bacteria, which when grown on beef-gelatin produce a 
mouldy flavor, and he considers these to be the cause of 
the objectionable flavor occasionally developed in stored 
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meat. Flesh which has once been frozen is liable to de- 
compose more rapidly than fresh meat, since bacteria can 
more readily penetrate the loosened intermascnlar tissue. 



BIOLOGICAL NOTES. 



Atoms. — The Popular Science Monthly for August 
opens with an article entitled "On Bodies Smaller than 
Atoms/' by Professor J. J. Thomson, the successor of 
Lord Rayleigh and Maxwell in the chair of physics at 
Cambridge, who here describes for the first time in pop- 
ular language the discoveries that have made him the lead- 
ing living physicist. It seems almost incredible that he 
should not only have discovered but also weighed bodies 
smaller than atoms. Indeed most of oar ideas are upset 
by this article. We are, for example, told that the ele- 
ments are all made out of particles of the same kind, and 
that Franklin was right in calling electricity a fluid. 
There are not many outside the ranks of professional stu- 
dents of science who appreciate how completely ideas re« 
garding the constitution of the world have been altered 
by recent discoveries in electricity. We all know that the 
applications of electricity have become dominant in the 
affairs of daily life, and a few years ago the X-rays at- 
tracted general attention. The X-rays are a mere corol- 
lary to the propositions of recent electrical research. Pro- 
fessor Thomson by his brilliant experiments in the Cav* 
endish Laboratory of Cambridge University has proved 
that electricity is carried by minute particles much small- 
er than atoms and that these corpuscles, as he calls them, 
are split off from atoms. The atoms of the different ele- 
ments are all made of the same kind of corpuscles. The 
minuteness of an atom may be appreciated when we learn, 
that if the atoms in a pea became as big as a pea, the pea 
would be as big as the earth. It is certainly marvelous 
that bodies smaller than an atom can be measured. 



1901J MIOBOSOOPICAL JOUBNAL. 207 

MiORO-ORGANisAs IN OoAL Bbds. — A rich source of fos- 
sil micro-orgaQisms is the varioas Paleozoic flints that oc- 
cur in certain coal basins and other deposits. It was from 
such that Brongniart described so many remarkable seeds 
and fruits of Oarboniferous plants, chiefly from the basin 
of Saint-Etienne. They contain all manner of vegetable 
tissues, and M. Renault finds these permeated with bac- 
teria and fungi. The silica has preserved everything with 
great exactness and the illustrations of microscopic or- 
ganisms in this matrix are much clearer than those from 
the fossil combustibles. Some of these are older than the 
coal measures and are found in the Culm and even in the 
Devonian, as those of the Cypridine schists of Saalsfield, 
in which silicified remains of Oordaioxylon are affected 
by a Micrococcus (M. devonicus). At Estnost, near Autun, 
the roots of a Lepidodendron have the eggs of an insect 
or arthropod. — Popular Science News. 

Bbd Bain. — Captain C. J. Gray, collected a small quan- 
tity of material after a heavy fall of rain on December 
28, 1896, in Melbourne, Australia. I have had the ma- 
terial mounted, but the quantity which I received did not 
contain the variety of matter that jK>me other correspon- 
dents have noted. Observed by tftnsmitted light, there 
were few characteristic particles, but with the aid a po- 
lariscope I was able to detect some small crystalline frag- 
ments of the nature of quartz, etc. It seems more than 
probable that the phenomenon arose in consequence of 
. one of those heavy winds which have been known to car- 
ry dust from the Sahara as great a distance as 600 miles, 
and which in this case may have passed over some sandy 
tract in a like manner. The material has all the appear- 
ance of such dust. There are some interesting references 
to falls of red rain in P. H. Gj-osse's '^Bomanoeof Natural 
History," but none of them are of the same nature as the 
dust at present under consideration. 
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ncsosGOPicAL socnfriEH. 



QuBKETT MiOROSOOPiOAL Club. — The 388th meeting 
was held on Friday, June 21. Amongst the additions to 
the library annonnced was a bonnd copy of Mr. B. M. 
Nelson's collected papers on microscopy and optics, pre- 
sented by the author, for which a very cordial vote of 
thanks was passed. Mr. T. J. Davis exhibited a new cov- 
er-glass holder he had devised mainly for use in bacteri- 
ology. Air. John Shephard, of Victoria, gave a most in- 
teresting account of the pond-life in that colony, so far as 
it had been investigated, and pointed to the extreme ra- 
pidity of development after the rainy season set in. He 
exhibited a new Brachionus under the microscope, and 
also, preserved in tubes^ large colonies of Lacinularia 
striolata, etc., Lepidurus australis, and other forms. Prof. 
Hartog described the pecular method of feeding in the 
common Daphnia, and a successful way of staining and 
preserving translucent organisms like Branchipus in par- 
affin. Mr. B. T. Lewis read a further note on Ixodes re- 
dnvius, and exhibited a stained preparation of the sper- 
matozoa. Mr. Walter Wesch€ read a short paper on a 
new male rotifier, AI^topidia solidus, accompanied by 
drawings. A preliminary paper on the ^'Microscopic 
Structure of Metals and Alloys," by Mr. Sidney Smith, 
was read. Votes of thanks were passed for these several 
communications, and the proceedings terminated. The 
The informal meetings of the club for conversation and 
the exhibition of objects will be held on the first and third 
Fridays in July, August, and Septeniber. 



NEW PUBLICATIONS. 



"TAc Microscopy of the More Commonly Occurring 
Starches.'' By Professor Hugh Gait. (Bailliere, Tindall 
& Cox.) Illustrated. This is au unpretentious little vol- 
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nme which aims at giving the analyst^ student, and others 
who may have to examine materials for adulteration, etc., 
a basis on which to work. For this purpose a number of 
photographs have been taken with the aid of a microscope 
and reproduced in the book with the magnifications in di- 
ameters exactly stated. Starch grains are peculiarly un- 
satisfactory subjects from a photographic standpoint, and 
the internal markings by which the student is usually di- 
rected do not appear conspicuously in the photographs 
used. 

We are not sure the aqueous medium that was used 
for the specimens is the best mountant, and we have of- 
ten found that the details of such subjects are better dis- 
played in some media than in others. Still the basis for 
working and deductions are sound, the cont-ours, and sizes 
of the various starches are at once apparent, and these, 
after all, are the principal features which must guide any 
comparisons or examinations. We believe that the book 
will be found an extremely useful one to those interested 
in the subject and possibly to microscopists generally, for 
starch grains are easily secured, and there is considera- 
ble interest attaching to their examination. 

MosSBS With A Hand-lbns. — Printed on excellent paper 
copiously illustrated (8 full-page plates and 44 figures in- 
serted in the text), with new and artistic drawings from 
nature. No old text-books illustrations, complete glossary, 
Two easy and accurate keys, one based on habitat, the 
other on structure. It makes the study of mosses as easy 
as that of the flowering plants. Price |1.]0. ''Even at 
this day I can vividly recall my experiences when I be- 
gan the study of the mosses, with no one to go to for as- 
sistance,and no book available except Lesquereur & James' 
Manual. Had such a ho6k as Mosses with a Hand-lens 
been then accessible, it would have saved me many dis- 
appointmentsv not to speak of the loss of much valuable 
time. I can therefore most cordially commend this 



210 THE AMERICAN MONTHLY [Jnly 

work to the attention of beginners and amateurs as being 
not only the best, but the only one of its kind, and as be- 
ing admirably suited to render the assistance they need." 
Gt. N. Best, M. D. 



MISCELLANEOUS. 



An Astrology for Ddctors. — By Alpheus. 217 pp-12 mo. 
Until within a century, physicians always used astrology 
and they used it more than all other people, but astrono- 
mers used it also. The great Kepler used it and was non- 
plussed because he failed in an attempt to predict the 
death of Wallenstein. The position of Uranus is now said 
to have caused it, but Uranus had not been discovered in 
Kepler's time and had to be left out of his calculations. 
One of the most eminent physicians of Boston secretely 
uses astrology and told this author during the first hour 
of acquaintance with this author, then totally ignorant of 
the subject, that he would become a leader in astrology. 
This book in small compass, opens the whole subject, is 
beautifully bound and will be sent with the Microscopical 
Journal of 1901 for two dollars. You cannot afford in 
ignorance to ignore the matter. 

Sea-weeds. — Tabula Phycologics by Fr.T.Kuetzing, in 

19 volumes and index, has 1900 finely colored plates and 

sells for |600. A Leipzig book-seller, whose address we 
can give when requested by postal card, has undertaken 

to reprint volumes I-Y, which alone are out of print, so 
as to sell complete sets for |125. provided a certain num- 
ber of orders appear. Kuetzing*8 unique work is the 
greatest in existence on this subject and is indispensable 
for the study of sea-weeds. Our readers should seek to 
infiuence wealthy libraries in the U. S., to supply our 
country with at least a few copies. We are taking the 
orders for it in America. 

Write to this Journal for circular. 



EUROPEAN TRAVEL. 

Mlaa WeldoD will take six jaaag ladles abroad. 
RESTRICTED HIGHEST REPERBNCBS 

Address, for proapeclns of the trip, 
niM WBLDON, The Moorints, 
HOWARD.P A. 

Specially Prepared 
Botanists Herbarium Paper. 

This paper is offered at tlie moderate price of 15.50 per ream 
We also fumiah. — 
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of TeEetatle Life. 

Being enclosed in a novel transparent envelope, these objects may 
be examined without removal before monnting. They are prepared 
with the utmost care by WAi«TB& WmTE, England, and are mostly 
stained in one or two colors of the most permanent character. 

A friend says : The sample section is exquisite. It is so good 
that I want more. As a well-cut and well-stained sectioa it is 
equal to anything I have seen in that line. 
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Mh€ Microscope and Its ^eVelaftons 



and a review of the whole animal, vegetable, and inorganic 
kingdoms specially suited for microscopic purposes, musti be 
essentially a cyclopaedic work. 

Although no changes of so important a character as those 
which distinguished the seventh edition of this book from the 
editions that had preceded it have been necessitated, yet a 
thorough and complete revision of the entire text has been 
made; eight chapters have been entirely reconstructed, and 
everything of importance to Microscopy which has transpired 
in the interval has been noted. This applies to the theory of 
the Microscope as well as to its use. Many new illustrations have 
been included and it has been very materially increased in size. 

The editor has adopted a classification of microscopes that 
we hope may be of value to many in the purchase of a stand, 
especially as he also points out the great and successful efforts 
which English, Continental, and American makers have made 
within the last few years to supply good and useful microscopes 
at greatly reduced prices. 
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XL Of the Microscopic Structure of Phanerogamic Plants 
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XIV* Foraminifera and Radiolaria 
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XVI* Echinodermata 

XVIL Polyzoa and Tunicata 

XVin. Mollusca and Brachiopoda 

XIX. Worms 

XX. Crustacea 
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XXIL Vertebrated Animals 
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XXTV* Crystallization, Polarization, Molecular Coalescence 
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Ut. Renovation of the surfaces of contact between the 
oxidisable parts and the external oxygen. More effective 
elimination of carbon dioxide.f 

2nd. Conveyance of the nutritive particlcR and resi- 
dues. Nutrition of the masses of alveolar protoplasm, 
which fulfill the functions of glands, etc., according to 
principles of Van't Hoff, Becquerel,^ and Loeb. Circula- 
tion of the reserves and circulation in the zymoses. 

3rd. Deposition of certain materials and separation of 
some others according to their solubility, density, and so 
forth. Concentric formations, incrustations, etc. 

The study of these internal currents is, one may say, 
the chief aim of physiology. They may be explained in 
terms of known physico-chemical causes rather than by 
an undiscovered and undiscoverable vital force. The 
causes are — 

A. Diffusion and osmotic currents. 

B. Heat. Oxidations. 

C. Ingestion of the materials that support the pheno- 
mena of diffusion and oxidation. 

D. Partial vacua and changes of every kind in internal 
pressure, induced by evaporation, etc. 

The action of these causes may be tested by both the 
natural and the synthetic protoplasm. 

A. The use of gummy water is indispensable if one 
wishes to observe the circulation of protoplasm in the 
elements of trees, and the movements are generally de- 
pendent on the conditions of diffusion (cf. Butschli's 
foams).* The currents of the artificial product vary in 
accordance with diffusive power of the substances, the 
quantity of liquid, and the presence of some large granu- 
lations. 



t Sec A. L. Herrera and D, Vergara Lope, ** New Theory of Respira* 
tion.** Congress at Moscow, 1898. 

t Becquerel, "Les forces electro-capillaires dans les phenomenes de 
nutrition.*' Comptes rendus Acad, Set, Paris, 16 Fevrier 1875, 

*See Milne-Edwards, ''Anatomic ct physiologic compare^." 
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B. The rapidity of diffusion increases, within certain 
limits, with an elevation of temperature (Graham). The 
movements of the protoplasm increase in rapidity be- 
tween 10 and 22 degrees, becoming slower beyond those 
limits, and stopping betweeen 46 and 48 degrees. 

I have seen that at a suitably high temperature these 
currents present themselves even in very viscous liquids. 
It is evident that oxygen as well as the liberation of heat 
attendant on respiration are equally necessary to every 
being. 

C. The paralysis of artificial currents ceases completely 
with an addition of peptone or a new quantity of salts. 

D. This is an evident principle. It is enough to re- 
member the facts concerning the circulation of sap and 
blood. The paralysis of internal currents stops life every 
where, decomposition coinciding with an absolute dimi- 
nution of movement. 

The rapidity of the course of blood through the capil- 
laries is identical with that of the currents of protoplasm 
and varies likewise according to conditions, its result be- 
ing' the same — nutrition and life. 

A motionless peripheral layer of serum is observed 
similar to that apparent in the currents of pseudopodia. 

The difference between latent and oscillating life lies, 
in short, in the almost absolute or simply partial inhibi- 
tion of the internal currents. Water, heat, and oxygen 
are required as in a physico-chemical phenomenon, and I 
have often suspended the currents in my protoplasm by 
means of desiccation or refrigeration for months to- 
gether. There is then another argument against my 
theory which regarded movements as a result of the dis- 
charges of carbon dioxide — a theory which has certainly 
been for me a source of fertile suggestion, though I have 
now given it up. 

The importance of a large quantity of water in internal 
currents is perfectly demonstrated. I have shown that 
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dilation has a great inflaenoe on the rapidity of the granu- 
lations in my artificial protoplasm. 

Now, the gray substance contains more water than the 
substance in the cerebellum, and this has more than the 
white substance of the brain and medulla (B. Dubois). 
The neuroplasm has doubtless its currents, and the vari- 
ations exhibited in their rapidity, as well as the shocks 
of their molecules and the waves produced, perchance, by 
the passage of the current from a conductor with a big 
calibre to a thinner one, may result in certain nervous 
and continuous actions or sensations, external stimuli 
provoking the vibrations, as I have studied in mercury.* 
On the other hand, Dubois says that anssthetics produce 
the expulsion of internal water, and I have observed that 
exhalations of ether have the property of energetically 
repelling any thin layers of water ("On a Property of 
Ether," Memoriae y Revista Sociedad Alzate^ 1896-96, 
Nos. 6, 6, p. 33). This means that anssthetics modify 
the rapidity of the currents or even succeed in completely 
preventing them. 

The action of alcohol on my artificial product is curi- 
ous, there being a remarkable excitation of the move- 
ments followed by their absolute paralysis. 

In the sea-urchin egg says Dubois, segmentation can 
be prevented by hindering hydration by the addition of 
of salt at 2 per cent to the sea water. When segmenta- 
tion has already begun, it stops in a tstrongly salted 
medium, but it pursues its course directly after some 
normal water is poured on it; and, what appears more 
notable, it then continues with increased rapidity. I have 
observed analogous phenomena in artificial protoplasm. 

In a word, the protoplasmic currents have a construc- 
tive or formative action comparable to that wrought by 
rivers on the earth's surface. 

♦ Natural Science , December, 1898. 
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Contractile vacuoles can be explained by an augmenta- 
tion of tension promoted by some endosmotic currents. 
The former may be imitated by alternatively stretching 
and relaxing a plate of gluten. 

Life ought not to be likened to a continuous chemical 
reaction, the mechanism of which remains involved in 
darkness and unexplained. Life is now to be defined as 
the result of the physico-chemical action of protoplasmic 
currents, the cause of such currents being diffusion, heat, 
and some other secondary factors. Death consists in an 
absolute suspension of the internal currents in general ; 
latent life is characterised by the establishment of the 
said currents under the influence of oxygen, heat, and 
water, in a germ or organism having the structure and 
chemical elements necessary, and supplied with every 
nutriment required. Oscillating life is nothing more 
than an alternate contribution and reassertion of the 
constructive internal currents (sleep), depending upon 
the variations of the external temperature. Every phy- 
sico-chemical or mechanical action capable of affecting 
the rapidity, direction, and other characters of internal 
currents must have more or less influence on the phenom- 
ena hitherto considered as vital. 

There is a new series of proofs; the experiments of 
the writer on the movements and evolution of alkaline 
oleates in the Pfeffer's solution. (See ''Memorias de la 
Sociedad Alzate,*' 1900). 



Colouring of Water by Micro -Organisms. 

BT JAMES BURTON. 

It is well known, not alone to microscopists, that large 
or small bodies of water are sometimes coloured by the 
presence of various organisms, either animals or plants, 
often of microscopic size. Every roadside pond is liable 
to become of a thick soupy appearance and green colour 
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from the multiplication in it of the very common Euglenay 
or some other of the unicellular algs, such as Protococcus. 
Frequently portions in similar localities appear pink or 
red, owing to the existence in them of immense numbers 
of some of the Daphnis or water-fleas. In the two cases 
now to be described, the colour, though extremely marked 
and characteristic, was the result of the presence of less 
common organisms. 

Early in October the ornamental water in the Botani- 
cal Gardens, Regent's Park, appeared of an almost uni- 
form pale green. On close examination this was seen to 
be due to some minute bodies diffused through the water; 
they were not merely floating on the surface, but seemed 
about equally distributed at all visible depths. Every 
twig and thread of water-weed, etc., at the margin was 
covered with what looked to the unassisted eye like tiny 
green balls, while in the quiet corners and backwaters 
towards which the breeze was blowing, the same bodies 
were collected in such quantities as to resemble thick 
light-green paint. Under the microscope it was found 
that the tiny balls were of irregular outline, and consist- 
ed of small algsd in colonies of various sizes, formed of 
more or less spherical groups. These were made up of 
very numerous individuals, oval or pear-shaped, so minute 
that the green colour noticeable in the aggregations was 
not distinguishable in them. The groups were hollow 
and surrounded by a thin layer of jelly or mucilage. In 
many cases there seemed to be spines radiating from the 
individuals, but these have no real existence, and the ap- 
pearance is probably due to the mucilage composed of 
the swollen outer cell-walls of the separate members not 
having yet entirely coalesced.' 

The colonies, I think, have no motion within them- 
selves, but, being of nearly the same specific gravity as 
the water, are very readily moved about by any slight 
current, such as would be set up by wind, or by the sun 
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shiaeing on the sarface and causing a difference of tem- 
perature between different layers. Owing to the dis- 
engagement of gas under the influence of light, there is 
a tendency in the organisms to rise to the surface, while 
the gelatinous envelopes make them cling to one another 
and to any object with which they come in contact. Thus 
are larger and more noticeable masses formed, which, 
however, have very little cohesion, and disperse again 
readily. My somewhat doubtful identification of Coelos- 
phaerium kutzingianum is approved by •an authority who 
kindly took the trouble to examine specimens. A figure 
is given in Dr. Cooke's ''Introduction to Freshwater Al- 
gae," and the size of the individual cells is stated to be 2 
to 6 microns, and that of the families 60inicrons. The alga 
is probably not rare; but as it was not recognized by two 
or three microscopists to whom it was shown, it is most 
likely seldom noticed, and certainly does not commonly 
occur in such numbers as to give any tint to the water it 
inhabits. 

Attempts to mount these algad in several preparations 
of glycerine were not successful, the groups breaking up. 
Chlor-zinc-iodine (Schulze's solution) gave better results. 
So did some other fiuid media; but the distinctive char- 
acteristics are hardly likely to be enduring. 

A somewhat more remarkable instance, both as to the 
color and its cause, came under notice in January, 1898, 
in a farm pond atHampstead. When first seen, the water 
appeared of a rosy-pink tint, owing to a growth which 
had formed on dead leaves and debris of various kinds. 
About a week later^ however, the pond presented a strik- 
ing aspect. When some distance from it, the water 
seemed to be of a beautiful intense red-purple, so exactly 
resembling what might be reflected from the sky in a fine 
winter sunset that I involuntarily turned round as I ap- 
proached, almost expecting to see the sun setting behind. 
On closer examination it was seen that every leaf and 
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twig at the bottom was of this brilliant tint. Some float- 
ing patches of Conferva looked like masses of vivid pur- 
ple, without a particle of their normal green being visi- 
ble. The organisms prodacing this effect were spread in 
a thin layer over everything, and also formed delicate 
filaments lightly attached, which, however, were dissi- 
pated by the slightest movement. On agitating the Con- 
fervffi or leaves, the color-containing matter was at once 
diffused through the water. 

Under the microscope it was found to consist of ex- 
ceedingly minute bodies, so small that a very definite 
outline could scarcely be made out with a power of 600 
diameters. These were surrounded by a thin layer of 
mucilage, and mostly aggregated into hollow spheres; 
many were solitary, but some were gathered in masses. 
The filaments it was almost impossible to examine in 
their original form, but they were composed of the same 
minute bodies disposed more or less in line. A friend 
kindly brought the matter under the notice of a profes- 
sor of botany, who at once identified the organism as a 
bacterium now named Beggiatoa roseo-persicina. He re- 
ferred me to the paper by Dr. Lankester, published in 
"The Quarterly Journal of Microscopical Science" for 
1873, N. S., vol. xlii. Dr. Lankester there dcMcribes, un- 
der the name of Bacterium rubescenSy an organism he dis- 
covered in some jars containing putrescent remains of 
animals and plants which had been undisturbed for a 
short time. The point to which he pays most attention 
is the remarkable color of the "plastids," which he con- 
sidered characteristic of the species. There is little doubt 
that it is the same species mentioned by Dr. Cooke in 
his "British Freshwater Alga " as Pleurococcua rosco- 
persicinus Kabh., with the rei;nark that it is "certainly 
not a good pleurococcus." He gives the size of the in- 
dividual cells '0015 to '004 m. It is not mentioned in 
the same author's '^Introduction to Freshwater Algs." I 
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do not see the reason for classing this bacterium with 
Beggiatoaj as to me it seems it would be more correctly 
considered as a Micrococcus. 

Apart from the color, the most interesting fact about 
these lower forms of life is that, while ordinarly present 
to a small extent, occasionallj, owing to favorable con- 
ditions of environment and food supply, they multiply 
so enormously as to have the effect described. Thus giv- 
ing a visible example of what must occur invisibly dur- 
ing epidemics of diseases, such as influenza and plague, 
which, according to modern science, are caused by micro- 
organisms distantly related to them. — Science- Goasip. 

The Blood in Health and Disease. 

For anything approaching accurate microscopic blood 
work it is necessary to have at least a 1-12 inch oil im- 
mersion objective with a one inch eye-piece. This com- 
bination will magnify about 1000 diameters. Such a pow- 
er will enable one to study the various kinds of corpus- 
cles and their pathological variations ; and will reveal as 
well the malaria plasmodium and all the smaller bacteria. 

Blood specimens are sometimes examined fresh, that is 
shortly after the blood is drawn and before it has dried; 
and, secondly, specimens are prepared by drying, fixing, 
and staining — a process which serves to bring out the vari- 
ous elements of the corpuscles in different colors. 

To prepare fresh blood specimens for examination, we 
should clean a slide and cover slip with alcohol or ether 
upon a clean towel, and carefully rub dry and polish them 
in the towel, not touching their surfaces but catching 
them by the edges to handle them and laying them aside 
upon clean white paper. 

Prick the finger or ear to draw blood, after first clean- 
ing the part with alcohol on the towel and rubbing dry . 
Wipe away the first drop that appears and then just touch 
the cover glass to the apex of the next drop so as to obtain 
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a very small drop upon the glass, and finally place the slip 
bloody side down, upon the slide. If quickly done, the 
blood should spread out under the surface of the slip in 
a thin film. The specimen is then ready for examination. 
To examine, put upon the cover slip a small drop of cedar 
oil, place the slip upon the microscope stage, lower its ob- 
jective until it touches the oil, and focus. 

In examining a fresh specimen of blood, the red corpus- 
cles are seen as highly refractive bodies, slightly yellow- 
ish perhaps, which are shown to be concave by altering 
the focus with the fine adjustment screw. They are all 
of one size in health, and are perfect disks. 

The leucocytes are of irregular shapes, ^nd of varying 
sizes, and contain neuclei which appear somewhat more 
granular than the rest of the cell body. Some of the leu- 
cocytes may be seen to slowly alter their shapes. 

The irregularities in size, shape, color and general ap- 
pearance of the red corpuscles, are of great pathological 
interest. They may be paler, when the haemoglobin is 
below normal, but it is difficult to decide this point with- 
out the use of a haemoglobinometer or a determination 
of the specific gravity of the blood. The more import- 
ant questions of pathologic interest are whether there 
are present in the blood, red corpuscles larger or smaller 
than normal, or neucleated red corpuscles, or red corpus- 
cles of irregular shapes. 

Abnormally small red blood cells are called microcytes, 
abnormally larger ones are known as macrccytea. Thus 
we may speak of a condition of microcythaemia or of ma* 
crocythaemia. 

Neucleated red corpuscles of ordinary size are erythro- 
blasts or normoblasts, while such neucleated corpuscles of 
extraordinary size are known as megaloblasts^ or giganto* 
blasts. The presence of megaloblasts or giant neucleat- 
ed red cells is regarded as quite a serious symptom and 
usually forecasts a fatal issue for the case. The megalo* 
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blasts may be from two to five times the size of the or- 
dinary red corpascle. 

The irregularities in shape of the red eorpnscles are 
very marked in many blood affections. The deformed cells 
may be kidney -shaped, anvil-shaped, flask-shaped, or of 
each shape as resembles no other object. The condition 
of the blood characterized by deformed red corpuscles and 
irregularities also in size is called poikUocptosis. Cells 
otherwise normal whose edges are irregular in outline 
with toothlike projections are known as crenated cell ; 
these are often due to the drying out of the specimen or 
to some other outside influence. 

So far as the leucocytes are concerned, they can be ob- 
served more satisfactorily when stained. The fresh un- 
stained specimen is well suited for examination for the 
malarial plasmodium. The malarial parasite is a mass 
of clear protoplasm containing black granules which are 
in active motion. In an unstained specimen, if the para- 
site contains few granules, it may be difScult to make out. 

In a fresh specimen the body of the parasite may some- 
times be seen to be in motion, changing its shape, stretch- 
ing out filaments and exhibiting those activities known 
as amoeboid movements. Simon in his 'Physical Diag- 
nosis" advises a beginner to prepare a saturated solution 
of methylene blue in a 6 per cent salt solution (isatonic 
to the blood) and to proceed as follows. 

After puncturing to draw blood, wipe off the first drop 
and apply a very small drop of the solution over the 
puncture so that the next drop of blood flows out into 
this solution. Then just touch the cover slip to this and 
drop it on a slide as directed above for a fresh specimen. 
The blue stain serves to color the parasite and makes it 
more easily recognized. 

Staining blood specimens is done in a number of ways, 
but there are two methods in general use — staining with 
eosin and methylene blue and the use of Bhrlich's tri-acid 
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stain. The latter stain is so difScnlt to prepare it is best 
to bay it already prepared and tested. 

For ordinary work in examining blood the following 
stains and methods of work are perhaps as convenient, 
simple and efficient as any other. Prepare the solutions 
as follows : 

A. A saturated alcoholic solution of methylene blue, 
and keep as a stock 8K>lution. 

B. Stock solution A 1 cc. aqua distillat 9 cc. This is 
an ordinary counter stain for blood and pus, but the next 
solution meets almost every need, so that B may be dis- 
pensed with. 

C. LoeffIer*s M. B. solution : Stock solution A. 30 cc. 
1-10,000 solution of koh 100 cc. This is the st-ain to use 
for the diptheria bacillus, but it is as good as Any other 
preparation to use for a counter stain. The weak aque- 
ous solutions of M.6. deteriorate and need to be frequent- 
ly renewed. 

D. Eosin 0.5 grm. 75 per cent alcohol 100 cc. 

E. Ehrlich's tri-acid stain, which is purchased already 
prepared. 

To staifi with Eosin and methylene blue : 

1. Clean and polish two cover glasses and a slide with 
alcohol and a towel. 

2. Puncture to draw blood. Touch one cover slip 
lightly to the drop, and place it upon the other cover 
slip so that the blood spreads between their surfaces. 
After blood has spread, catch these glasses by their edges 
and draw them quickly and smoothly apart so that each 
glass shall be covered with a blood film or ''smear." 

3. Dry these specimens in the air or by holding them 
near a flame where the hand can endure the heat. If the 
specimen dries too slowly, crenated corpuscles are apt to 
result. 

4. Fix the film either by heat or in some solution. 
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To fix by heat the simpleHt method is to draw the speci- 
men three times through an alcohol flame — holding the 
cover slip in a spring forceps. A more accurate method 
is to place it on a metal plate at 110^ F. for 30 minutes. 
To fix by alcohol, place the slip in alcohol for from a half 
hour to twenty-four hours. The following mixture will 
also give excellent results : 

Forty-per-cent solution of formaldehyde m. v. Aqu» 
destillat m xlv. alcohol q. s. Immerse the specimen in 
this solution for five minutes. Then stain. 

A. Cover the slip with the eosin solution D (it is only 
necessary to flood the film side of the specimen). Let it 
remain from one-half to one minute and wash by run- 
ning water over the specimen until the water comes away 
clear. 

B. Flood slip with methylene blue solution G. Let it 
remain about two minutes and wash as before. 

6. Dry either as the specimen was first dried, or in 
clean filter paper. 

7. Mount in a half drop of Canada balsam upon a slide, 
placing the film side down in the balsam. Examine with 
the oil immersion lens, dropping a half drop of cedar oil 
on the upper surface of the specimen. 

To use Ehrlich's stain we proceed exactly as above ex- 
cepting we should write : 

6. Flood the slip with Ehrlich's tri-acid stain. Let it 
remain from three to five miuutes and wash. The wash- 
ing and drying should be done quickly, especially if or- 
dinary hydrant water is used. 

The first method of staining is equivalent to the use of 
Plehn's solution which is a mixture of eosin and methy- 
lene blue. Staining by eosin and methylene blue causes 
the red corpuscles to appear red, the cytoplasm of some 
leucocytes very faintly blue, while all of the neuclei are 
stained blue. The granules of the eosinophiles stain de- 
cidedly red, and the neuclei are a pale blue. 
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Staining with Ehrlich's tri-acid stain causes the red 
corpuscles to appear a pale orange color, the neuclei are 
pale blue, the eosinophile granules are dark red, the neu- 
trophile granules are also red bat are distinguished by 
being smaller than the eosinophile granules. 

In both of these methods, the malarial parasite appears 
as a pale blue body with black granules. These methods 
if carefully carried out, will meet almost every ordinary 
need of blood staining. — Medicua. 



The Microscope and its Revelations. 

Review from * 'Knowledge," 

Eighth Edition. (Carpenter.) Edited by the Eev. W. 
H. Dallinger, D.SC., D. C. L., LL.D., P. R. S., etc. 817 
illustrations in the text, 23 plates, 1136 pages. Svo, 
cloth ; $8.00. (J. & A. Churchill.) 

The appearance of a new edition of this standard work 
on the microscope and its many branches is particularly 
welcome, for it enables a comprehensive survey to be 
made of the progress that has been effected during the 
last few years in both the optical and mechanical depart- 
ments, and indicates the pressure that modern research 
has brought to bear on manufacturers, causing them to 
do their utmost to satisfy the needs of workers. In a 
former edition of this work — the seventh — the editor, 
the £ev. W. H. Dallinger, condemned in no uncertain 
language, the microscope known as the Continental 
Model; and laid down broad but sensible lines for the 
building of the stand that was to meet the demands of 
the various workers of the future. It was in that edition 
also that a strong plea was urged on behalf of the con- 
densers having large aplanatic apertures and for increased 
accuracy in manipulation generally. A reference to the 
new edition of the work shows how accurate were the 
author's opinions and recommendations, and they were 
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undoabtedlj no inconsiderable factor in the general im- 
provement that has since taken place in the design, and 
accuracy of action, of the best microscopes of to-day. 
This is revealed in the pages of the new volume, for 
many of the microscopes therein figured and described 
as types have been designed since the last edition was 
published, and owe their origin in some measure to the 
strong expressions of opinion then made. The present 
volume gives a clear exposition of knowledge and theory 
regarding the microscope ; and although much of the text 
is to be found in the former edition, there are many new 
and re-written portions which add to the value and 
lucidity of the book. The reviews of the products of the 
various opticians are generous and fair, and will be found 
useful to those who need advice in the choice of apparatus. 
It is a matter for regret that the publishers have not 
seen their way to issue the book in two volumes — one 
devoted to the microscope and its optical fittings, and the 
other to the various branches of research with which it is 
associated. Many workers would require only the first 
part, while the second would appeal to general readers 
as much as to microscopists. In its present form it Im 
rather a bulky book, especially for those who are resi- 
dents abroad or travel with their microscopes. A little 
error concerning cover glasses has been perpetuated in 
the new volume. Kot only are the thicknesses given 
for the three grades of cover glasses less than can be 
regularly obtained, but the thinnest covers are universally 
known as No. 1, the medium as No. 2, and the thick as 
No. 3, whereas the reverse order is there given. Also 
the price of a i in, .82 N. A. objective on page 374 given 
as $15 should be |7.50. The book is well printed, the 
illustrations carefully prepared and well displayed, and 
the book is one that will be found invaluable as a text 
book to all microscopists. 
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Extracts from Postal Microscopical Society's Note-books. 

Edited for Science Gossip. 

Devblopmbnt of Gnat. — My object in these slides is 
to illastrate the transformation of an insect. I am not 
able to send a slide of the eggs of the gnat, but in ''Science 
for Air* Mr. Hammond says that they are laid in small 
boat-shaped masses which float on the surface of the 
water. The eggs themselves are of an oval form with a 
kind of knot at one end, and are arranged side by side 
and closely packed together. In Duncan's ''Transfor- 
mation of Insects'* it is thus written : *'The male gnats 
have pretty hairy antennsB, like little feathers, and the 
females have antenns which are almost plain. It is there- 
fore not diflScult to distinguish one from the other, and it 
is rather important, for the females are the blood-suckers. 
When about to lay their eggs they seek the water, and 
with the assistance of their long hind legs collect and 
agglutinate them together and place the little boat-shaped 
mass upon the surface of the water, and then leave it to 
its fate." The larvsB are soon hatched, and grow with 
great rapidity. They are almost always seen with their 
heads downwards and their tails towards the surface of 
the water. After the larva have grown to a certain size 
they undergo a change of skin and become nymphs or 
pups, and it may be noticed that when the nymphs come 
up to the surface of the water they do not present their 
tails like the larv®, so as to obtain air, but allow their 
backs to touch the surface, just where there are two res- 
piratory tubes. When the perfect insect is about to 
emerge from the nymph stage it floats on the surface of 
the water, perfectly at rest, and the skin of the back, 
which is exposed to the air, dries and splits open. Then 
the perfectly-formed insect begins to come out: first it 
protrudes its head, then a portion of its body, and after 
a short tim^ one leg after the other is disengaged from 
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the nymph skin ; after a little while it tries its wings and 
flies away. It will be noticed that the female gnat has 
no halteres. — T. O. Jefferys. 

The best accoant of the gnat known to me is that given 
by Proffessor Miall in his '^Natural History of Aquatic 
Insects/* from which the following are excerpts: "Small 
stagnant pools and ditches are the favorite haunts of the 
larv8B and pups of the gnat. A ditch in a wood choked 
with fallen leaves is one of the best hunting-grounds, and 
in the summer months they may be found by the thous- 
and in such places. The larva, when at rest, floats at the 
surface of the water. Its head, which is provided with 
vibratile organs suitable for sweeping minute particles 
into the mouth, is directed downwards, and, when ex- 
amined by a lens in a good light, appears to be bordered 
below by a gleaming band. There are no thoracic limbs; 
the hind limbs, which are long and hooked in the chirouo- 
mous larvsa, and reduced to a hook-bearing sucker in 
Bimulium^ now disappear altogether; anew and peculiar 
organ is developed from the eighth segment of the abdo- 
men. This is a cylindrical respiratory syphon, traversed 
by two large air-holes, which are continued along the en- 
tire length of the body to supply every part with air. 
The larva ordinarily rests in such a position that the tip 
of the respiratory syphon is flush with the surface of the 
water, and thus suspended it feeds incessantly, breathing 
uninterruptedly at the same time." Professor Miair« 
explanation as to how it is possible for a larva heavier 
than water to remain floating at the surface without ef- 
fort, as the larva of the gnat appears to do, is too long 
to give here. It deals with the surface film. ''After 
three or four months the larvas are ready for pupation. 
By this time the organs of the future fly are almost com- 
pletely formed, and the pupa assumes a strange shape, 
very unlike that of the larva. At the head end is a great 
rounded mass which encloses the wings and legs of the 
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fly, besides the moath parts and other organs of the head. 
Bach appendage has its own sheath, part of the proper 
pnpal skin, and the appendages are cemented together 
by some substance which is dissolved or softened by al- 
cohol. At the tail end is a pair of flaps which form an 
efScient swimming fan. The body of the papa, like that 
of the larva, is abundantly supplied with air-tubes, and 
a communication with the outer air is still maintained, 
though in an entirely different way. The air-tubes no 
longer open towards the head. Just behind the heart of 
the future fly is a pair of trumpets, so placed that in a 
position of rest the margins of the trumpets come flush 
with the surface of the water. Floating in this position 
the pupa remains so long as it is undisturbed; but if at- 
tacked by any of the predatory animals which abound in 
the fresh water it is able to descend by the powerful 
swimming movements of its tail.*' Then follows an ex- 
planation, too long to quote, as to why the respiratory 
organs are changed from the tail end in the larva to the 
head end in the pupa. ''But a time comes when the fly 
has to escape from the pupa-case. The skin splits along 
the back of the thorax, and here the fly emerges, extri- 
cating its legs, wings, head, and abdomen from their 
closely-fitting envelope." "The mouth of the female 
gnat is provided with a case of instruments for piercing 
the skin and drawing blood. The foremost of these is a 
tube split along its hinder side, which lies in front of the 
rest, and is used in suction. This, though long and slen- 
der, is stouter than the delicate parts behind it, and it 
serves to stiffen and protect them ; then come fine, long, 
and slender blades of 'great delicacy. Two pairs corres- 
pond to the mandibles and maxillsB of other insects, 
though here they are so simplified and attenuated that it 
is not easy to make out the correspondence. The maxil- 
Iffi are furnished near their tips with a row of extremely 
minute saw-teeth. There is also a fifth unpaired imple- 
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ment, which is an extraordinary development of a part 
of the insects's mouth, which is usually quite inconspicu- 
ous. Besides these piercing implements, the gnat is pro- 
Tided with a soft, flexible sheath which represents the 
labium. This takes the shape of a tube split along its 
foreside, which surrounds and protects the delicate parts 
within. The extremity is divided into Iwo lobes." — J. J. 
Wilkinson. 

Quotations from Proffessor Miall need no further ex- 
planation. The gnat (Culex pipiena) would make an ex- 
cellent study for microscopical beginners, perhaps even 
more so than the common cockroach. We may call at- 
tention in addition to the beautiful antennas of the male 
gnat, and to the scales upon the wings and body, which 
latter can be readily removed by means of a camel-hair 
brush, and so transferred to a slide. The larva in par- 
ticular makes a most interesting microscopical object, ow- 
ing to its transparency, which enables the tracheal tubes, 
the digestive tube, and contractile vessel that performs 
the duty of the heart to be readily made out. The gnat 
C pipiens must not be confused with the allied genus 
Chironomua^ or Midges. — Science^Gossip, 



Notes on Microscopy. 

M. I. CROSS. 

Drawing with the Camera Luoida. — Photo-micro- 
graphy has largly displaced the use of the camera lucida 
for reproducing structure as seen through the microscope, 
but in numerous cases photo-micrography does not do 
justice nor reveal details in such a manner as to permit 
of a proper judgment being formed of the appearance of 
the subject; photo-micrography will only show one plane 
sharply at a time, and ail sense of solidity, depth, etc., is 
lacking. When a drawing of an object is made, the per- 
spective can be reproduced and a far better and truer 
idea given of the object generally, subject of course to 
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the delineation being accurate, than photography will 
permit. 

Drawing with a camera lacida is an acquirement which 
calls for a considerable amount of practice, and is not 
successfully undertaken without a large amount of skill 
in the use of the pencil. This condition being fulfilled, 
very beautiful work can be and frequently is done. 
Probably the most generally useful and popular of all 
the camera lucidas is that known as Beale's neutral tint, 
in which a piece of tinted glass is set at an angle of 46 
degrees to the eye-lens of the microscope, the upper sur- 
face reflecting the image to the eye. I have a decided 
preference for this pattern, although it suffers from the 
disadvantage of necessitating the microscope being set 
horizontally, and the image is reversed at the top and 
bottom, while the sides remain constant. Still its sim- 
plicity recommends it, and very little acquaintance with 
it enables one to utilize all its capacity. 

For many purposes a camera lucida that works with 
the microscope vertically, horizontally, or placed at any 
angle is desirable, and for such the Abbe Camera is gen- 
erally considered the best. The object is drawn as seen 
in the microscope, and, when working, the mirror reflects 
the image of the pencil point and paper on which the 
pencil is tracing, into the apparent field of view. I have 
recently been working with Ashe's Camera Lucida with 
the modifications described by Mr. Scourfield in the 
Journal of the Quekett Microscopical Club for 1900, and 
believe that for many purposes this will be found the 
most practical and convenient pattern of camera. It 
combines the ease of working of the Beale's neutral tint 
without the transposition of the object and has not the 
disadvantage of bulk possessed by the Abbe Camera. It 
can be used at any angle to which the body of the micro- 
scope may be inclined, from 45 degrees to the horizontal, 
quite comfortably, and by turning it round sideways on 
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the eyepiece, it can be used at any angle from the verti- 
cal to 46 deprrees. The image from the eyepiece is re- 
ceived apon the mirror which consists of a silvered disc 
of microscope cover-glass mounted on a brass plate, which 
can be revolved by the pin. The image is then reflected 
to the neutral tint glass which revolves on the pin and 
the same effect is produced as in the Beale's pattern, ex- 
cepting that there is no reversal of the sides. 

I can strongly recommend the trial of this little device. 
Much of the failure in drawing with camera lucidas is 
due to the attempt to use eyepieces of too high power. 
It will be invariably found that an eyepiece magnifying 
six diameters or even less is the most satisfactory, and 
this equally applies to Ashe's Camera Lucida. 

Colorr-Photo-Miorography. — It has often been de- 
plored that although very exquisite reproductions of 
delicate structure can be made by photo-micrography, no 
satisfactory means have been available for reproducing 
exquisite colour tints, which make the vision of numer- 
ous objects through the microscope so entrancing. At- 
tempts have been made, and not without a marked degree 
of success, by means of the tricolour process of Ives and 
others, but it called for a high degree of technical skill, 
and a vast amount of patience, experiment, and time. 

The Sanger Shepherd process of natural colour photo- 
graphy overcomes the majority of the difficulties which 
prevented workers from embarking on attempts in this 
direction. It is true that the results cannot be printed 
on paper, but must be viewed as transparencies ; but they 
admit of ready exhibition through a projection lantern, 
and for direct examination can be held or supported to- 
wards a suitable white backing. 

The great advantage of it is that no alteration has to 
be made to the ordinary camera. The recommended 
adaptation to the camera consists of a repeating back to 
carry three plates. Immediately in front of these plate- 
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holders are fixed colour screens, which are guaranteed to 
be of exactly the correct absorption, and are adjusted by 
an improved form of Sir W. De W. Abney's colour sen- 
sitometer. 

Three negatives of tbe same subject are taken, each 
with its appropriate colour filter. One print is taken 
from each of these negatives, and then stained by means 
of special solutions which are supplied. The three prints 
are then bound together in superposition to foiftn a fin- 
ished picture, and the result, if care has been exercised, 
is very fine. 

Those who are in the habit of lecturing on microscopi- 
cal subjects, or who have hesitated to do so because they 
cannot suflSciently reproduce the natural appearance of 
objects, should make a trial of this process, and a very 
little practice with it will cause them to be gratified with 
the results. 

To View Multiplied Imaoes-Iu the facets of the cornea 
of a beetle's eye is quite simple. An easy method of doing 
it is to place on the mirror a small cross cut out of black 
or brown paper, about f" long; illuminate in the usual 
way and focus the facets with y objective. Then gently 
rack the objective upwards from the object, at the same 
time moving the paper cross on tbe mirror, very slightly, 
with a needle point, and the cross will appear in each of 
the facets. The needle itself will probably indicate the 
direction in which the cross should be moved in order to 
view it in the centre of the facets. The real secret lies 
not in focussing the facets themselves sharply, but in 
racking the body upwards until the cross comes into view, 
and focussing that sharply. 



Notes on Microscopy. 

F. SHILUNGTON SCALES, F. R. M. S. 

ROTAL MiCROSOOPiCAL SOCIETY. — Juue 19th, William 
Carruthers, Esq., F. B. S., President, in the chair. At the 
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special general meeting several alterations in the by-laws 
were pnt and agreed to ananimonsly. At the ordinary 
meeting Mr. T. H. Powell exhibited Cosctnodisciis aster-- 
omphalus under a new 1-40 inch apochromatic oil-immer- 
sion objective ; Mr. J. W. Gordon read a paper entitled 
'*An Examination of the Abbfi Diffraction Theory of the 
Microscope," in which he stated that the above long- 
accepted explanation of the phenomena of high-power 
microscopic observation had been adopted on insuiBcient 
proof, and would not bear the test of critical examina- 
tion. The Abbe theory claimed that pictures formed by 
the microscope of very minute objects were due to dif- 
fraction images originated by the object, and that when 
the oblique rays of light by which these diffraction im- 
ages existed were excluded no image of the object was 
possible. This theory had been experimentally illus- 
trated by Professor Abb6 by means of a grating on the 
stage of the microscope and a series of diaphragms be- 
hind the microscope object-glasR with slits to partially 
exclude oblique rays. Mr. G-ordon showed that, although 
under such favorable circumstances diffraction effects were 
produced by fine objects on the stage of the microscope, 
these effects did not appreciably influence the form of the 
image. He also showed that the experimental results 
produced by the above-mentioned diaphragms, which 
were adduced to prove the theory, were due to a diffrac- 
tion effect produced by the diaphragms themselves, and 
not by the grating on the stage of the microscope, the 
same results being obtained with an aerial image of a 
grating projected upon the stage by a lens in place of the 
actual grating. He maintained that in the microscope, as 
in the telescope, it was necessary to eliminate diffraction 
effects as far as possible by making lenses of larger aper- 
ture, and not, as in AbbS*s theory, to include as many 
disffraction phenomena as possible. Diagrams in illus- 
tration of the paper were thrown upon the screen, and 
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the various experimentB referred to were exhibited under 
a number of microscopes. Professor S. Thompson re- 
gretted that he had not heard the first part of the paper, 
and had not had time to read the advance copy of the 
paper which had been sent to him. He entirely agreed 
with Mr. Gordon in rejecting the explanation of the Abbe 
theory given by NageliandSchwendener, but found him- 
self at variance with Mr. Gordon on almost every other 
point, and proceeded to discuss several conclusions ar- 
rived at in the paper. Mr. Julius Bheinberg having 
criticised the paper adversely at considerable length, 
Mr. Conrad Beck said he did not think it possible for 
anyone who had followed the experiments described by 
the author to dispute his contention that the effects ob- 
served were produced by the diaphragm behind the ob- 
jective. The proof that the effects were entirely due to 
this was shown by the fact that if any of the conditions 
were altered the experiments did not succeed, and there 
was no reason why they should not succeed if the Abb^ 
theory were correct. Mr. Gordon contended that he was 
entitled to the support of Professor Thompson, notwith- 
standing the impression his speech had probably left 
on the minds of those present. Professor Thompson 
agreed with him in throwing over Nageli and Schwen- 
dener's explanations, but considered it wrong to throw 
over the Abbe theory ; whereas the quotation at the be- 
ginning of the paper made it clear that Professor Abb^ 
had himself thrown it over. In doing so, however, he 
had promised to elaborate it further. As he had not yet 
done this, one was obliged to pick it up where it might be 
possible to find it, and so he was obliged to go to Nageli 
and Schwendener's book. 



THE BRYOLOGIST. 
A quarterly journal devoted to the study of North American Mosses 
Subscription price fifty cents. Sample copy 15 cents. Mrs. A. Bi, 
Smith, 78 Orange Street, Brooklyn, New York. 
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NEW publications- 



Microscopical Analysis op Drug Powders.^-Ad atlas 

for all .ipotliecaries, druggists and students of pharmacy. 
By Dr. Ludwig Koch, Profey«or of Botany, at Heidelberg 
Univer:!jity. Appearing in partw — 3d Fasiculus. Leipzig 
and Berlin. TUe Borntraeger Bros., lyOI. 

The third tabciculus of this Kuberh work, which com- 
pletes (ilie first volume, is just at liand and in in eve.ry 
rebpect well worthy of those that have already appeared 
and of which we have heretofore spoken at lengthy The 
presi nt number fiuish«\s up ihe Barks and takes up and 
finished the Elements of Wood Fibres, Wood Parenchy- 
mata,etc. Four plates (from X to XIV') and two tables. 

We desire to impress upon students of pharmaceutical 
microscopy the importance of this work. Nowhere else, 
in all the literature of the profession, can the microscopi- 
cal structure of this mosf? important part of the stock 
of every druggist, be found so plainly and excellently de- 
picted. In the text all the methods are of procedure are 
fully explained, so that with the book in hand the drug- 
gist is always in position to thoroughly test the purity 
of his powdered drug. 

The price of the volume just completed is 12 marks, 
and in accordance with the announcement made origi- 
nally, that of the second volume will l»e 15 marks. It is 
obtainable only on subscription, which may be made at a 
bookstore, or sent directly to the publishers at Berlin. 

Sanitary Investigations of the Illinois River. — The 
Illinois State Board of Health has issued a report on the 
Sanitary Investigations of the Illinois river and its trib- 
utaries and the sewage coming from Chicago and the Des 
Plaine and Illinois river prior to and after the opening of 
the Chicago Drainage Canal. ("Identification of Bacteria 
Found in the Waters of the Illinois River and its Prin- 
(•i])al Tributaries.'* — The Illinois Stat^ Board of Health, 
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SpriDgfield, pp. 219, one map, 1901.) Dr. Zeit and Dr. 
Fatterer conclude from the resultH of their bacteriologi- 
cal stndies, that the number of bacteria increase with 
hiffh water and decrease with low water. Seriously pol- 
luted water becomes pure again after flowing for some 
distance. Pathogenic as well as sewage bacteria de- 
crease as the organic matter decreases, but wafer bacte- 
ria increase. The presence of saprophytic hacteriH will 
hasten the removal of organic matter and the death of 
pathogenic bariteria. The authors did not succeed in find- 
ing any typhoid fever bacilli. BxperimenlH indicate that 
they die in a few days in Lake Biichigan tap wati^r. The 
addition of boullion keeps them alive a somewhat lon&^er 
time, but when saprophytes are added at the same time, 
exhaustion of food supply again causes early death. Flie 
Bacillus coli-communis may be found in water without 
sewage pollution and if found m.*iy not be virulent. B-irU*- 
rial purification begins at Joliut. Sewage bactertn de» 
crease markedly at Morris and still more at Ottawa where 
the bacteriological flora of lllinoix river and Fox river 
do not reveal great differences. Amon«r the pathogenic 
bacteria found were Anthrax and Tetanus. The Coli- 
communis was found 55 times; B. lactis i9rogon«s, 16 
times; B.enteritidis, 10 times ; Proteus vulgaris, 40 timeH; 
P. mirabilis, 3 times; B. pvoenueus, 2 times; B. tetini.3 
times; Staphylococcus pyogenes aureus, 3 times; B. »n- 
thracis, 2 times. L. H. Pammbll. 



Outjit for Sale.— 0h}ect\V9>»: 1-5" R. & J. Beck, adjust- 
able, i" and li Elliot Bros, adjustable; One hulTs-^^ye 
condenser, large, never used ; One silver side reflector; 
One stage forceps ; 2 life boxes, one large and one small ; 
30 slides of arranged diatoms, test plates, costing me 
some $30 alone. My eyesight having suffered, (else I 
should not sell), I will take $50.00 for thn whole. 

W. C. Pollner, Clevelaud, Ohio. 
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Diatemaceae of Gage's Poad, Topeka, and of Silver Lake. 

GEO. H. CURTIS. 

Although the Diatomaces of the eastern United States 
have been pretty thoroughly investigated by several com- 
petent observers, I believe that little is known as to what 
forms exist in the West. With the exception of Thomas 
and Chase's catalogue of the DiatomacesB of Lake Mich- 
igaUy which embraces 34 genera and 214 species, and my 
own catalogue of the Cincinnati forms^ 42 genera and 972 
species, there are no investigations of western or central- 
western forms known to me. 

In company with Mr. Frank Patrick, I paid a visit to 
"Gage's pond, in the western suburbs of Topeka, about the 
middle of October. It was dug by Mr. Gage a number 
•of years ago as a fish^^pond and stoned up. I did not 
think of estimating its dimensions while there, but is 
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perhaps 160 feet long by 60 feet wide, and two or three 
feet deep. Our object in visiting it was to ascertain if 
it contained diatomaceous material; and» while there, I 
made a gathering which, when cleaned up a few days 
afterward, yielded some very interesting slides, and 
some NaviculoB not previously met with elsewhere. 

The most abundant form in the gathering was Epithe- 
mia gibba, both the long and the short varieties. The 
most common Navicula was radiosa. Cymbella atcmaUh 
phora of several sizes was also common; and Amphipleura 
pelluciday a rare form, more than usually abundant. 
My gathering was made on the east side, about midway; 
and it was rather curious that there was no Amphipleura 
in Mr. Patrick*s gathering, made only a short distance 
away at the south end, or from the under sides of the 
leaves of the water-lilies, of which many were growing 
in the pond. 8ynedra ulna, var. longiasima^ was abund- 
ant, especially in Mr. Patrick's gathering. Qomphonema 
was rather rare. There was a considerable number of 
large, somewhat curved, sponge spicules. Navicula cuapt- 
data was a prominent form — both the long and the short 
varieties. Cymbella, usually one of the most abundant 
forms in any gathering East, was very scarce at Gage's 
pond, as well as Qomphonema. 

The most noticeable thing about the gathering was the 
remarkable predominance of the rare form, Epithemia 
gibba, of which there were, in a field taken at random, 
under a quarter-inch objective, no less than seventy-eight 
individuals, as compared to nine Cymbella^ four Navicfda^ 
thirteen 8yndra, and four Denticida — almost three times 
as many as all the other forms together. 

As some may not have had experience with the micros- 
cope, I would say that the field of view mentioned above 
was round, and one-fiftieth of an inch in diameter. This 
will convey some idea of the exceedingly minute size of 
these diatoms: that 108 of them, as mentioned above, 



1901] MICROSCOPICAL JOURNAL 266 

eonld, without any crowding whatever, be placed in a cir-» 
ole of that size. 

To give an idea of the rarity of Bpithemia gibba at 
other places, I may say that, in the, forty-four slides from 
which my catalogue of the Cincinnati Diatomaces was 
drawn up, representing about thirty different gatherings, 
this diatom is found in only two of them. In a very re- 
markable gathering I made from the Fox river, at Elgin, 
111., a half-inch mount of which contained ninety-four 
recognized species, only two Bpithemia gibba were ob- 
served, and in one from a pond in OakwOod park, Elgin, 
none ; nor were there any in fine gatherings made at 
places so widely scattered and generally representative 
of the West and South as Lake Geneva, Wis.« Hailey*s 
Springs, Idaho, or Oalera, Ala. There were none in a 
gathering I made from the Chicago water-supply, though 
it is catalogued in Thomas and Chase's Diatomaces of 
Lake Michigan, from which the city water-supply is de- 
rived. Two fine gatherings made in northeastern Ohio, 
near Ashtabula, contained noEpithemia gibba. A gather- 
ing made early in October from the fountain basin on 
Twelfth street, two or three blocks southwest of the capi- 
tol, in Topeka, contained hardly anything else but this 
Epithemia; so that its abundance here seems to be a re- 
markable peculiarity of this locality, depending, perhaps, 
on some constituent of the water-supply unusually favor- 
able to it. If so, it must, I imagine, be derived from 
the Republican branch of the river, as a gathering I made 
from the Blue at Beatrice, Neb., last year, contained none 
of this diatom. 

In connection with Amphipleura pellucida^ mentioned 
above, it is not only very rare, but is placed at the end of 
Moller's test plate as the most difficult test object known 
to microscopists, and is stated in scientific text-books to 
be the smallest regularly organized thing known. Of 
coarse, the delicate markings referred to below are not 
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visible at 776 diameters, and th-e lines across the middle 
are merely a very coarse imitation of them, to show their 
direction, etc. 

Mr. Patrick informed me that he very carefully ex- 
amined the aiga the Amphipleura was growing on and 
foand it to be Cladaphora fracta Kg., which I believe 
only grew over a small space on the east and north walls, 
a fact very interesting, as showing that it is probably 
parasitic on this alga, and only foand in connection with 
it, something not before observed, so far as known to me. 
This would account for its not being found under the 
lily-pads, or at the south end, where this alga did not 
grow. The rarity of this diatom may be due to the fact 
that this alga does not grow everywhere. 

I once measured Amphipleura pelludda by a Rogers 
stage micrometer, and found it not quite one two-hun- 
dredths of an inch in length. The smallest grains of 
ordinary sand which can be picked up with a pair of 
watchmaker's tweezers and arranged as close together as 
possible under a magnifying glass go only sixty-four to 
an inch, so that the length of this diatom is only a little 
over one-quarter of the diameter of one of the finest grains 
of sand; yet in this short length it is marked with 346 
of the finest and most regular lines ever seen ruled across 
it, and each line apparently composed of rows of beads, 
I counted these lines on an excellent photograph of it, by 
Doctor Detmers. A list of the genera and species found 
at Gage's pond is as follows: 

A.chiLanthe8 minutissima, Amphiplenra pellacida. Amphora libjca; 
ovalis. Cocconema australicum ; cistala ; lanceolatam ; mezicaaam ; 
a large unknown, perhaps new. Cymatopleara elliptica ; solea (boUi 
long and short). Cymbella gastroides; stomatophora ; turgidola. 
Denticnla clegans ; tenuis ; thermalis. Diatoma tenue. Encyonema 
lunula ; turgidutn. Epithemia gibba ; gibba, var. ventricosom ; soreK, 
short form. Eunotia gracilis; lunaris; lunula. Fragellaria iDter- 
media ; mutabilis. 

Gomphonema abbreviatum ; affine ; affinis ; angustatom ; angustatum, 
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var. intermedia ; angustatam, var. prodncta, Gru« ; commatatum ; 
constrictnm ; gracile, forma parva ; lagenula Kg. ; mexicannm Grun.; 
obtusatnm ; olivaceum ; parvulum ; parvulum, var. subcapttata. Mel- 
osira lyrata, var.(?). Meridioa circalare. 

Navicula acrospheria, var. (?); aren aria Donk.; bacilliformis ; bioeps 
Bhr.; brebissoni; cuspidata; decurrens (Pinu.); divergens, forma 
minor; elliptica, var. oblongella; flanatica ; gibba (Finn.); hemiptera; 
intermpta ; lanceolata ; lanceolata, var. much smaller ; mesolepta ; 
nodosa, var.; No. 15 ; No. 44 ; No. 45 ; No. 55, Schmidt's Atlas, pi. 7, 
with some reserve ; ocalata ; oblonga ; peregrina ; producta ; pseudo- 
bacillum ; radians ; radiosa ; radiosa, var. acuta ; retusa ; rhjrncoce- 
phala ; rostellata ; small, elliptical, coarsely marked ; [schumanniana ; 
stanroneiformis ; stauroptera ; stomatophora Grun.; subinflata; tabel- 
lariaGmn.; trinodis; ventricosa, forma minuta; viridis (Finn.); viri- 
dula^g., forma minor. 

Nitzschia frustulum; sigma ; small, unknown, coarse markings. 
Plenrosigma spencerii. Stauroneis anceps ; phcenicenteron ; unknown, 
small. Sorirella apiculata ; molleriana ; ovata ; ovata, var.; pandmri- 
formis ; suevica. Sy nedra crotonensis ; danica ; familiaris ; pulchella ; 
superba ; ulna, var. longissima ; ulna,* var. vitrea. — Total genera, 21 ; 
species, 108. 

Many more might undoubtedly be discovered by devot- 
ing time to the more thorough examination of the slides, 

as I never sit down to them without finding something 
new. As sixty species is a fair average for the best 

gatherings, it will be seen that this at Gage's pond was 
annsually good. A gathering made at Silver Lake, twelve 
miles west of Topeka, yielded much the same forms, ex- 
cept that in a half -inch mount of it only two Epithemia 
gibba were observed, and with the following additions : 

Achnanthes hudsonis ; exilis ; lanceolatum. Cocconema cistula (a 
new variety). Cyclotella comta ; meneghiniana. Cymatopleura api- 
culata. Bncyonema triangulum. Fragellaria tnrgens. Gomphonema 
affine, forma major ; gracile. Melosira crenulata ; varians. Navicula 
ambigua; ampliata ; confer vacea, var. peregrina, Grun.; lanceolatuni ; 
spheerophorum. Nitzschia dissipata ; hungarica ; paradoza ; sigmo- 
idea ; tryblionella, forma minor; tryblionella forma densus striatse; 
tryblionella, var. victoriae. Pleurosigma ezimium ; hippocampns(?); 
delicatulum. Surirella intermedia. One additional genus, Cyclotella^ 
and twenty-nine species. 



For Sale. — A Beck stand with three lenses, very little 
used. Price |10. Address : G.W.Wilcox, care this office. 
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Disinfectioa Against Msoqoitoes. 

M. J. ROSENAU, p. A. S. 

Until lately, mosquitoes and flies were looked upon 
merely as annoyances, but since it has been proved that 
they are able to transmit the infection of pestilential dis- 
eases, we must now regard them as dangerous vermin. 
When the matter is gfenerally understood, it will be a 
greater reproach to the housewife to have mosquitoes 
and flies in the home than bed bugs, and it is the duty of 
sanitarians to spread an abhorence for these most com- 
mon and most dangerous of domestic pests. The mosquito 
is known to transmit the infection of malaria and filari- 
asis. That the mosquito transmits yellow fever must now 
be accepted as an established fact. The next problem is 
the destruction of the infected mosquitoes. 

It is a well-known fact that formaldehyd gas readily 
enters into combination with the protoplasm of the lower 
forms of vegetable life, which makes it a very efficient 
germicide. It is, however, not toxic to the higher forms 
of animal life. It is very irritating in its effect upon the 
mucous membranes of rats, mice, guinea pigs, rabbits, 
and mammalian animals generally, but not necessarily 
fatal, even after prolonged exposures. Many insects, 
such as roaches and the like, may be exposed to strong 
concentrations of the gas a long time without effect. 

Formaldehyd gas kills mosquitoes whenever the gas 
comes in direct contact with them in sufficient concentra- 
tion and for a sufficient length of time. When exposed 
directly to the gas produced by any of the methods com- 
monly used for disinfecting purposes, the mosquitoes die 
within a few minutes. If the insects are confined in a 
bell jar and some formalin is dropped inside, they soon 
show signs of agitation and shortly drop down, dead. 
They may, however, live over night in a very feeble at- 
mosphere of the gas. 
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The conditions necessary to obtain this direct contact, 
however, can not always be obtained in actnal practice. 
Booms are frequently not tight enough to obtain the con- 
centration of the gas required. The mosquitoes can not 
be held in direct contact with the gas, for their sense of 
self-preservation helps them to escape. The period of 
irritation^ lasting several minutes even in the bell jar, 
enables the insects to hide in available places, such as 
the folds of garments, hangings, or fabrics, or in the 
cracks and crevices where the gas only reaches in a di- 
luted form. If the room is not thoroughly sealed, some 
of the mosquitoes will surely get away, for their instinct 
in finding tiny avenues of escape is remarkable. The es- 
cape of one infected mosquito might be the spark that 
would rekindle an epidemic. 

In general, it may be stated that to succeed in killing 
mosquitoes in a closed space with formaldehyd gas* the 
following definite requirements are essential. A large 
volume of the gas must be liberated quickly, so that it 
may diffuse to all portions of the room in sufficient con- 
centration. The room must not have cracks and chinks 
where the insects will breathe the fresh air entering, es- 
pecially if these openings are to windward. The room 
must not have heavy drapery, clothing, bedding, or other 
fabrics, so disposed that the insects may hide in the folds, 
away from the full effects of the gas. 

In order to compare the merits of formaldehyd with 
sulphur dioxid gas in disinfection against mosquitoes, ex- 
periments were made by burning sulphur and with the 
liquid sulphur dioxid gas. 

The power of sulphur dioxid to destroy all forms of 
animal life is well known. On account of its destructive 
action upon fabrics and metals, this agent is of little 
practical use in the disinfection of dwelling houses, cab- 
ins of ships, and similar places. This destructive action 
is due to the moisture which combines with the sulphur 
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dioxid to form salpharons acid, which is the real dkin- 
fecting agent. Dry sulphur dioxid has practieally no ef- 
fect upon bacteria. Our work has shown that very small 
atmospheres of the dry gas will quickly destroy mosqui- 
toes^ and we therefore belicTe that the destruction of 
these insects may be accomplished in dwelling houses with 
little danger of injuring fabrics or tarnishing metals. 
Sulphur dioxid is so far superior to formaldehyd as an 
insecticide that even the risk should not outweigh the 
certainty of its action. The gas may now be obtained in 
its liquefied f orm^ either in tin cans, in syphons^ or in iron 
cylinders, affording very convenient methods of quickly 
introducing a given amount of the dry gas into an )n- 
closure. 

A series of experiments was also made to determine 
whether chemically dry sulphur dioxid has insecticidal 
properties. It is well known that the anhydrous g^ahas 
practically no effect upon bacteria. As the dry gas is- 
not destructive to fabrics and metals, it is of considerable 
practical importance to know whether it will kill mosqui- 
toes. 

To this end the liquid sulphur dioxid was liberated in 
a bell jar^ but first passed through 2 drying oolumne con-, 
taining pumice stone saturated with sulphuric acid. The 
moisture contained in the air of the bell jar was elimi- 
nated in 2 ways, (1) by drawing air through the drying 
columns into the bell jar, or (2) by introducing calcium 
chlorid into the bell jar. It was found, in alt these tests, 
that the mosquitoes were killed, practically instantly, by 
the dry gas. 

Contrary to formaldehyd, which requires an exposure 
and strength of gas sufficient to destroy spores in order 
to entirely rid a room of mosquitoes, sulphur dioxid will 
kill these insects even when the quantity of the dislnfect-% 
ant and the time of exposure are reduced so that non- 
spore-bearing bacteria are unharmed. Sulphur dioxid 
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was for a long time used as a disinfecting agent against 
yellow fever^ and experience found it to be trustworthy. 
But later it was disparaged because laboratory tests 
showed that it lacked the power of killing spores and has 
little penetrating power through fabrics. But now that 
we know it is the mosquito which carries the infection, 
the usefulness of this agent is revived. 

Formaldehyd gas is a feeble insecticide. Mosquitoes 
may live in a very weak atmosphere of the gas over-night. 
It will kill them, however, if it is brought in direct con- 
tact in the strength and time prescribed for bacterial 
disinfection. For this purpose any of the accepted me- 
thods for evolving the gas is applicable, but the methods 
which liberate a large volume in a short time are more 
certain than the slower ones. 

Direct contact between the insects and the gas is much 
more difficult to obtain in ordinary room disinfection 
against mosquitoes than against germs, because the sense 
of self-protection helps the former to escape from the ef- 
fects of the irritating gas. They hide in the folds of 
towels, bedding, clothing, hangings, fabrics, and out-of- 
the-way places where the formaldehyd gas does not pene- 
trate in sufficient strength to kill them. The gas is poly- 
merized and deposited as paraform in the meshes of fa- 
brics, which prevents its penetration, and large quanti- 
ties are lost by being absorbed by the organic matter of 
fabrics, especially woolens. In our tests, whenever the 
insects were given favorable hiding places, such as in 
crumbled paper or in toweling, they quickly took advant- 
age of the best place for themselves and thus escaped 
destruction. 

There is a striking analogy between the strength of 
the gas and the time of exposure necessary to penetrate 
the fabrics in order to kill mosquitoes, and the strength 
and time necessary to penetrate in order to kill the spores 
of bacteria. 
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Mosquitoes have a lively instinct in finding cracks or 
chinks where fresh air may be entering the room, or 
where the gas is so diluted that they escape destruction. 
They are able to escape through incredibly small open- 
ings. Some of the smaller varieties, such as the stegomyia 
fasciata can get through a wire screen having 12 meshes 
to the inch. Therefore, formaldehyd gas can not be 
trusted to kill all the mosquitoes in a room which can not 
be tightly sealed. 

It is concluded, that to succeed in killing all the mos- 
quitoes in a closed space with formaldehyd gas, the fol- 
lowing definite requirements are essential : A very large 
volume of the gas must be liberated quickly, so that it 
may diffuse to all portions of the space in sufficient con- 
centration. The room must have all the cracks and chinks 
where the insects may breathe the fresh air carefully 
sealed by pasting strips of paper over them. The room 
must not contain heavy folds of drapery, clothing, bed- 
ding, or fabrics in heaps, or so disposed that the insects 
may hide away from the full effects of the gas. 

Sulphur diozid is unexcelled as an insecticide. Very di- 
lute atmospheres of the gas will quickly kill mosquitoes. 
It is quite as efficacious for this purpose when dry as when 
moist, whereas the dry gas has practically no power 
against bacteria. Contrary to formaldehyd it has sur- 
prising powers of penetrating through clothing and fa- 
brics,^killing the mosquitoes, even when hidden under 4 
layers of toweling, in one hour*s time — ^and with very 
dilute proportions. 

This substance, which has so long been disparaged as a 
disinfectant because it fails to kill spores, must now be 
considered as holding the first rank in disinfection 
against yellow fever, malaria, filariasis, and other insect- 
borne diseases. A pamphlet giving in detail all the ex- 
periments by which the above conclusions were reached 
can be had from the Marine Hospital Bureau. 
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Structare of Diatoms. 

FRANK J. KEELEY. 

Ill stadying the structare of diatom values some years 
ago, tlie method employed, mounting broken valves at 
right angles to the cover glass, proved efficient for mrost 
of the coarsely marked forms, but failed with certain 
species of Aulacodisctts. 

Such forms as A. aoHittianiLS, A. margarataceoua^ etc., 
yielded satisfactory sectional views and proved not to 
differ materially in structure from Coacinodiscus but an- 
other group, including A, oreganua^ A. rogeraiiy A, jani- 
schii^ etc., proved too opaque for the elucidation of their 
structure by this method. Further examination of frag- 
ments in which the plates were separated indicated, how- 
ever, that the typical ''honeycomb** cellular structure was 
likewise present in these species, but masked by the un- 
usual character of the external plate, which differs from 
that of other diatoms in having the finer secondary struc- 
ture between, rather than over, the large cells of the mid- 
dle plate. 

Recently, with the view of further determining the 
relations of this structure to that of other species, a spe- 
cial mount was prepared, including A. oreganus, A. ro- 
geraiij with typical species of Concinodiacuay Triceratiumj 
Actinocycluay Actinoptychua, etc. The various forms were 
arranged in a line on a square cover-glass, supported on 
the slide by bands of cement at two opposite edges, thus 
permitting the fluids of varying refractive indices to be 
passed under the cover and withdrawn by the use of blot- 
ting paper in the manner familiarly known as'4rrigation." 

Th^ fluids employed consisted of absolute alcohol, cedar 
oil, oil of cassia and mixtures of same, giving refractive 
indices from about 1.37 to over 1.60. Starting with the 
lowest refractive index, the appearance of each diatom 
was carefully noted under low, medium and high aperture 
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objectives, and it was found that all the species repre- 
sented, with the exception of the two Aulacodisciiy be- 
came fainter as the refractive index was increased up to 
about 1.435, when they were entirely invisible, except 
where in contact with the cover-glass. As the index of 
the medium surrounding them was increased above this 
point they became more distinct^ the coarser forms being 
almost opaque in oil of cassia. This is exactly what 
should be expected, either on theoretical grounds or based 
on previously published experiments, but in the case of 
the two sjpeoies ol Aulacodiscua mentioned, the distinct- 
ness of visibility under a low power seemed to increase 
from the start, and in the medium where other forms 
disappeared they were even more strongly outlined than 
in alcohol, while under an oil immersion-objective no dif- 
ference could be noted in the sharpness and contrast with 
which the secondary structure was shown in any of the 
various fluids, although portions of the internal plates, 
which extended beyond the external plate in broken forms, 
were extinguished with the rest of the diatoms on the 
slide, showing that the anomalous behavior of these spe- 
cies was confined to the external plate, containing the 
secondary structure. Neither heating to redness on 
plantinum foil nor boiling in strong acids has the least 
effect on the appearance of the secondary structure, nor 
is there anything to indicate that its appearance is due to 
difference in composition rather than of structure. With 
the facts at present available it would be useless to haz- 
ard a conjecture as to the true nature of this structure, 
but it may be safely affirmed that in the external plate of 
this group of species of Aulacodiscus we have a structure 
essentially different from that found among other diatoms. 
Aulacodiscus Or eg anus is one of the few diatoms that 
show bright colors with central transmitted light. The 
two valves of this species included on slide under obser- 
vation, when examined with a three-fourths-inch objec- 
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tive of .26 N. A., were bronze-yellow when dry, yellow- 
ish gray in alcohol, blaeish gray in medium of 1.41 B. I., 
iridescent blue in medium of 1.44 B. I., deep greenish 
blue in cedar oil, dark green and pink in oil of cassia. 

The question of colors shown by diatoms in direct light 
has recently been treated in the Journal of the Quecket 
Club, with special reference to Actinocycltis raJfaii^ by 
E. M. Nelson, who has shown that the color cannot be 
due to dilBTraction. The two valves of A, rcUfaii which 
were included in the previously described slide showed 
only pale brown and grayish tints in media of B. I. be- 
low 160, and extinguished with the other forms in one of 
B. I. about 1.43. In cedar oil one valve showed a blue 
color and in oil of cassia both became brilliant with green, 
blue, purple and yellow. Under wide aperture objectives 
the color is not visible when diatom is sharply in focus, 
but it appears as soon as thrown slightly out of focus. 
This color appears to be due to dispersion, and its nature 
and cause might possibly be further elucidated by study- 
ing the effect produced by different media such as were 
employed in this case. — Proc. Phila. Acad, Natural 
Sciences. 



Diatoms, The Food of Fish in Kansas. 

CEO. H, CURTIS. 

Mr. S. G. Mead, of McPherson, gave me a small fish 
about two inches long, which he caught at Belvidere, 
Kiowa county, Kansas, last fall. It was apparently a 
young perch, to judge from its shape and the dark bands 
along its sides. Having a curiosity to know what its 
food had consisted of, I undertook a microscopical examin- 
ation of the contents of the digestive tract; but the dif- 
ficulty of arriving at satisfactory results was much in- 
creased by the carbolic acid and oil the fish had been pre- 
served in, which interfered very much with the proper 
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action of chemicals, especially acids, and did not seem to 
yield well to either soap, benzine, or alcohol. 

The investigation was, therefore, not altogether so satis- 
factory as I could wish ; but was sufficiently so to estab- 
lish the main points, and to prove that their food consists 
very largely of diatoms, mostly Naviculcs, of the radiosa 
type ; of which I was able to make a very satisfactory ex- 
amination, to be referred to again further on. There 
were also many starch grains, shown by the polariscope 
to be those of the potato, and about as many, perhaps, 
which were smaller, and possibly derived from bits of 
bread. There were also a number of green bodies of 
roundish contour, which were without much doubt des- 
mids. They had been too long subjected to the action of 
the gastric secretions for the species to be exactly made 
out, but they w^re probably Cosmariuma of some sort; 
and their numbers were apparently too small for them 
to have formed a very important part of the fish's diet. 
About a dozen grains of corn-smut were met with, all in 
one place. 

There was a very considerable quantity of white sand 
in the stomach and intestines, hardly any field of view 
in the microscope one-fiftieth of an inch in diameter be- 
ing without a number of grains of it. They were gener- 
ally of about the same size as ordinary river sand, and 
polarized equally well. In one field of the size mentioned 
above there were thirteen grains of it, in another nine, 
and in a third five, of three taken at random. It may be 
possible, though hardly probable, that this sand was swal- 
lowed accidentally. It is, however, far more likely that 
it was swallowed designedly, to aid the process of diges- 
tion, as is the case with birds; and the size of these sand 
grains would, considering the difference in size of the two 
creatures, apparently bear a just proportion to the little 
stones swallowed for this purpose by fowls. 

They may also have been swallowed to act by their 
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weight as ballast to counteract the natural buoyancy of 
the body, like the stones of considerable size usaally 
found in the stomachs of alligators, and which are sup- 
posed to have been swallowed to assist them in remain- 
ing at the bottom. 

The fact that there were no grains of black sand among 
it, which does not polarize, would rather seem to lend 
support to the digestive theory ; inasmuch as white sand, 
being composed of quartz, or almost pure silica, and hard 
enough to scratch glass, would naturally be selected by 
them to assist in the grinding or trituration of their food» 
rather than the much softer black sand. 

There was observed at one place an agglomeration of 
small, round grains, quite smooth outside, like very small 
fish eggs, which they perhaps were, or spores of some 
small toadstool or other f udgus. They were transparent, 
and not much over one-quarter the size of the grains of 
sand mentioned above. 

A great quantity of some dark-colored substance, finely 
comminuted and apparently of animal origin, was found, 
perhaps the remains of worms or meat of some kind ;but, 
although most carefully sought for, there were no feet, 
wings, scales of lepidoptera, parts of insects, crustaceans, 
or muscular fibers of any sort among it, such as would 
have been likely to have survived the digestive process 
and given a clew to its character. 

As we may see from the smallness and degree of con- 
vexity of their eyes that fish must be capable of seeing 
things infinitely smaller than would be visible to the 
human eye, this matter was perhaps composed of minute 
particles of both animal and vegetable origin which the 
fish met with and swallowed as it swam about, and which 
were perhaps too small to preserve any definite recogniz- 
able character, especially after passing through the stom- 
ach. 

Their principal food, though, to judge from the great 
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nambera of frastales of dilBTerent kinds foand in the stom- 
ach and intestines, were diatoms, the outer shells of which 
being composed of almost pure silica, are well-nigh in- 
destructible by the digestive process, fire, or the strong- 
est acids. 

After preparing the diatoms for examination under the 
microscope, it was seen that the greater part of these 
small organisms in view were Navicula of small size, of 
the type known as radiosa, arenaria, etc., of two or three 
sizes, or of the lanceolata form, with divergent stris, such 
as are figured in Schmidt's Atlas of the Diatomaces (plate 
47) or varieties of that type. Some were much larger and 
some smaller, but mostly of the same general type. 

Oomphonema was, as usual in Kansas gatherings, very 
rare, though four or five species were met with. Cym- 
bellay also one of the common'est forms anywhere Bast, 
was equally scarce ; and I Lad about concluded that none 
except small forms were present, when I unexpectedly 
came across an Amphiprora of the largest size, and of a 
decidedly rare variety, not found in the forty-four Cin- 
cinnati slides. The individuals of this family are among 
the largest diatoms; and they were remarkably abundant, 
as if there was a savor or a large body of nourishment in 
them which had especially appealed to the fish*s taste. 

A noticeable thing was not only the abundance of this 
large and rare Amphiprora not found at Gage's pond or 
Silver Lake, but the remarkably large numer of fine 
Pleurosigma, mostly spencerii or vari<9ties, every field 
containing at least one and often several. 

An unusually large form o( Amphora lineata^ not found 
at Gage's pond. Silver Lake, or in the forty-four slides 
of Cincinnati diatoms, was quite abundant. Only one 
Navicula of the rhbmboides type was seen, and that was 
a variety, the Colletonema vulgare of Thwaites. Btaura- 
nets phcznicenterony one of the few distinctively fresh 
water forms said to be found everywhere, was not met with- 
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Bpithtmia ff^bay so remarkably abandaiit »t Topeka, 
WM present, bat rather uncommon. 'Of the three or four 
epecies of NUzachia^ oul; one seemed to be of a common 
yariety, and one of them, NUzechia aigma^ is catalogued 
by dilBTerent authorities as a marine form. A most re- 
markable thing was that not a single Surirella of any 
kind was seen in the three slides mx^unted. As they are 
one of the most abundant forms everywhere, and there 
being plenty near at Medora, we must either conclude 
thai there were none where the fish lived, or that they 
possessed some poisonous or other undesirable qualities 
which caused him to reject them. 

Oae of the most remarkable things found was Maata^ 
gl&ia. The genus is almost exclusively marine or bfack<« 
ish, and only one of the two species are ever found in fresh 
water^ and they are excessively rare. This one, Jf. lacu- 
stwiBj was not found at Cincinnati ; though an allied speeies, 
Jf. lanceolata^ was recognized there with some sHght re- 
sexve^ It is also catalogued by Thomas and Chase, but 
none of either was found at Gage's pond or Silver Lake^ 
Another seems to be what Grunow calls Nitzachia apicu* 
lata^ though the blank line down the center and the ab- 
sence of alea seem to identify it with Bynedra, 

To give an idea of the relative proportions of the genera 
present in a field of view one-fiftieth of an inch in dia- 
meter, selected merely because it had an Amphiprora in 
it, so as to include that, there were the one Amphiprora^ 
one Amphora, one Cymbella, two Nitzachia^ three Pleuro- 
aigma^ and thirty-four Navicvla, 

The genera and species, so far as observed, were as fol- 
lows: 

AmpUiprora coospicua (?), (perhaps columetica?); paludosa W. 3., 
said to be British. Amphora cymbifera Greg,; lineata ; No. i8, Sch- 
midt's Atlas, pi. 39. Cocconeis pediculus. Cocconema anstralicum 
A, S.; cistQta ; helveticum ; hungaricum ; laoceolatun ; mexicanum. 
(^^IpteUa copula ; a amall unknown. 
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Cymbella affinis ; gastroides ; helvetica ; kamchadca Grun.; minus- 
cula Grun.; No. 40 of Scl^. 9, not named; stomatophora ; tumidula ; 
turgidula; two small unknown. Denticula splendens. Bncyonema 
lunula. Epithemia gibba ; gibba. var. ventricosum ; gibbemla ; like 
mosclus, but ends not so sharp ; uncertain ; zebra. Gomphonema ab- 
breviatum ; angustatum, var. intermedia : capitatum ; clavatum ; com- 
mutatum, var. subramosum ; intricatum, var. pnmila ; olivaceum ; 
olivaceum» var. vulgaris; ventricosum. Homoeocladia sigmoidea. 
Mastagloa smithii Thw., var. lacustris, Grun. 

Navicula amphiceros (?); bacillum ; borealis (var. small, with nine 
coarse strise); brebissonii ; cymbula Donk ; elliptica ; elliptica, var. 
oblongella ; gracilis (Kg.) Grun.; gregaria Donk ; interrupta (Finn.) 
S. W.; lanceolata (Kg.), var.; leptogongyla ; longa ; macra ; mutica, 
var, goeppertiana ; large, coarsely marked, lanceolate, unknown ; No. 
II of Schmidt's 47, not named ; No. i3 of same, not named ; No. 15 of 
same, not named ; No. 22 of Schmidt's 44, but rather coarser ; No. 32 
of Schmidt's 44, with some reserve ; obtusata ; pumila Grun.; radiosa 
Kg^.; radiosa, var. acuta; rhomboides, var. (CoUetonema vulgare Thw.); 
rupestris (Finn.) Grun.; smithii(?); subcapitata, var. stauroneiformis ; 
subinflata ; stauroptera ; stauroptera parva Grun.; tabellaria ; tenella; 
unknown, perphaps naveana(?). 

Nitzschia amphiozys, var. vivas ; angustata ; frustulum ; henfleriana; 
hungaricum ; sigma ; stagnarum Rabh.; triblionella. Pleurosigma 
gracilentumRabh.; spencerii; 8ciotense ; kutzinghii. Synedra acus; 
crotonensis; danica ; familiaris ; an end of, perhaps. Chaseii(?); pulchella, 
forma major ; ulna. — Total genera, 16 ; species, 100. 



Notes on Microscopy. 

F. SHILUNGTON SCALES. F. R. M. S. 

Preparing Small Marine Invertebrates. — The fol- 
lowiug method of preparing small marine invertebrates 
for microscopic study may be of service to some of oar 
readers. It was originally contributed to the '^Journal 
of Applied Microscopy" by Mr. H. P. Johnson, the aim 
being to retain as fully as possible the natural form, 
transparency, and coloring, and at the same time to have 
the specimen instantly accessible for re-examination. The 
specimen is placed on a slide in a few drops of pure sea 
water, and slightly compressed with a cover-glass pro- 
vided with wax feet. The compression can be quite ac- 
curately regulated by pressing down the wax feet at the 
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corners of the cover-glass, or prying up the cover-glass, a 
little at one or more corners with the point of a scalpel. 
If the specimen is a worm, it will contract at first ; but 
afterwards will usually become fairly extended. After 
two or three hours the worm, although still living, be- 
comes almost perfectly quiescent. A few drops of a 4 per 
cent solution of formaldehyde are then run under the 
cover-glass, its flow being hastened by draining away 
with bibulous paper an equal quantity of water at the op- 
posite side. The worm should die in a fairly extended 
condition. A sufScient quantity of formaldehyde should 
be run under to displace all the sea water. After an hour 
or BO the gradual replacement of the formaldehyde with 
glycerine may begin. Mr. Johnson has always used un- 
diluted glycerine, but suggests that a mixture of equal 
parts of glycerine and water might be safer for very deli- 
cate objects. The glycerine is applied in the same way 
as the formaldehyde, but more gradually — only two or 
three drops at a time. After the specimen has become 
completely surrounded and permeated with pure gly- 
cerine, the mount is sealed with Venice turpentine in the 
manner explained in Lee's ^'Yade Mecum/' fifth edition, 
p. 291. 

The preparations will keep almost indefinitely without 
sealing, but with the obvious disadvantages that the gly- 
cerine is likely to flow over the slide in moist weather, 
and a mist gathers on the cover-glass. The preparation 
should be flat at all times. This method has been found 
to meet all the requirements of the case for small Anne- 
lids and Echinoderms, and would probably be equally 
successful for a wide range of minute animal forms, ex- 
cepting always those with impermeable chitinous integu- 
ments, like the Arthropods. 8yllidae and other small 
Polychetes up to a length of four or five centimetres have 
been successfully treated, and preparations made three 
years ago are as beautiful and instructive as at first. 
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Demonstrations of Miorosoopio Manipulations. — 
Mr. C. Baker iaforms us that he has decided to set aside 
foor afteraoons in each month from October to the ei^ 
of June for the demonstration of microscopic manipala* 
tion. These demonstrations will be given on the first 
and third Fridays and second and fourth Tuesdays* from 
3 to 6 P.M. Each demonstration will consist of an exhibi- 
tion of about eight microscopes, together with illustrative 
diagrams ; and the instruments will be set up, ready for 
inspection, at the times stated, so that those who have but 
a short time at their disposal will not be delayed by pre- 
liminary preparations. Three of the demonstrations will 
deal with illumination, one with the comparison and test- 
ing of objectives, and two with the various methods of 
recording observations. Further particulars can be ob- 
tained from Mr. C. Baker, 244 High Holborn, W.C., and 
we need only to add that the demonstrations will be free 
to. all, and no obligation to puchase is incurred by those 
availing themselves of the offer. It cannot be too strong*^ 
ly insisted upon that the modern microscope is essentially 
an instrument of precision, and requires education in its 
use if full advantage is to be taken of its capabilities.. We 
hope therefore, that these demonstrations may prove suc- 
cessful. 

Edward Ward. — A well-known figure in Manchester 
scientific society was recently removed by the death of 
Mr. Edward Ward at the age of 67 years. He was born 
at Coventry, where in his early life he worked as a ribbon 
weaver. Having a natural taste for scientific investiga- 
tion, he soon became possessed of a microscope aiid later 
of a primitive camera. His tastes quickly brought him 
into association with others, which led to his leaving the 
loom for the vocation of commercial traveller. Notwith 
standing the diflSculties incident upon the constant change 
of locality when thus occupied, he contrived while on his 
journeys to study, dissect, stain and mount thousands of 
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objects. In 1887 he issued his first list of purely scien* 
tiflo lantern slides, which gave an impetus to science 
work in the district. He was cue of the founders of the 
Manchester Microscopical Society, and for several years 
one of its presidents, and a lecturer in its Extension Sec- 
tion. • It will, however, be on account of his photographic 
work that he will be best remembered. It is said that 
he took no less than ten thousand photographs of G-eo- 
logical Sections during the construction of the Manchester 
Ship Canal, and also of its chief engineering features. 
To attain such a remarkable pictorial history of that gi* 
gantic undertaking, Mr. Ward used at least once a month 
to walk along the whole course of the works between 
Manchester and the Mersey above Liverpool during the 
period of construction, which lasted beyond five years. 

C. Bakbr's Slide-Lending STSXEM.-rThe system of slide 
lending — initiated, we believe, by Mr. C. Baker, and since 
adopted by other firms, such as Messrs. Watt$on & Sons, 
of London, and Mr. Abraham Flatters, of Manchester — 
was a departure that had much to recommend it. Mr. 
Baker's system, in brief, is that for a subscription of $6, 
the subscriber becomes the recipient of twelve deliver- 
ies of twenty slides each, post free both ways. These 
slides can be arranged for delivery at stated times — say, 
fortnightly during the winter months, or the time of re- 
ceipt and return can be left to the varying convenience of 
the subscriber. The choice of slides is most comprehen- 
sive ; in the list before us we note twenty-five sets of di- 
toms alone, and four sets of bacteria. The mere examina- 
tion of slides, however, whether arranged for a definite 
purpose or not, falls far short in interest and in educa- 
tional value of the same slides accompanied by the neces- 
sary descriptions and explanations. Becognizing this, 
Mr. Baker has now arranged that full descriptions shall 
accompany the slides lent, and has given us the opportu- 
nity .of perusing several of these sets of detailed notes. 
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The scheme is excellently carried oat by competent 
writers, though the work entailed thereby must have been 
considerable, as the notes run in each case into many 
pages. For instance, a set of twenty slides dealing with 
bacteria is accompanied by a succinct and carefully-writ- 
ten iotroduction to their study »after which follow detailed 
descriptions of the respective slides, so that the examin- 
ation of each becomes a little lesson in itself, the methods 
of examination and, in certain cases, of preparation not 
being omitted. Another set of twenty slides deals with 
Mollnsca, and in the accompanying descriptions we re- 
cognise a well-known writer on marine zoology. The fol- 
lowing extracts will show the nature of these notes. 

Dealing with the palates of Mollnsca, the writer says : 
''With but two or three exceptions the mouths of Gastro* 
pods and Cephalopods are furnished with a tooth-bearing, 
ribbon-shaped band, variously known as the radula, odon* 
tophore, lingual ribbon, palate, or tongue ; an organ of 
use in scraping, cutting, boring, or masticating, according 
to the habit of the particular animal. It is often of very 
considerable length, and consists of an anterior portion 
working over a cartilaginous swelling, the regular carti- 
lage, upon the floor of the mouth, while the longer hinder 
portion is lodged and formed within a large radular sac, 
which in reality is a deep cylindrical depression of the 
floor of the mouth. When the radular is very long, as in 
the limpet, the radular sac lies free, folded several times 
upon itself, within the body-cavity immediately between 
the viscera and muscular foot disc. Throughout life new 
teeth are continuously added by secreting cells situated 
at the blind end of the radular sac ; the singly-refractile 
core of each tooth being secreted by certain cells upon 
the floor of the sac,, while the enamel-like, doubly-refrao- 
tile outer layer is laid on by those of the dorsal wall. 

As mentioned, that part of the radular which is in use 
plays over a pulley-like cartilaginous cushion, and by the 
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alternate coutraction of two sets of muscles, protractors 
and retractors, attached at one end to the base of the cosh- 
ion and at the other to the radula, the latter is dragged 
backwards and forwards over the cartilaginous pad, as an 
ostler polishes the inside of fixed rings by pulling a cloth 
to and fro within. Listen to the limpets as they rasp 
slowly over the rocks, and you will understand clearly 
how effective is this radula in scraping off minute vegeta- 
tion that coats the rock. The sound given out is too def- 
inite to be mistaken. The scraping action of the radula 
is also very easily studied in a fresh-water aquarium con- 
taining a few water-snails. As the teeth in front wear 
down, the ribbon is bodily moved forward sufSciently to 
permit new teeth to come into use." Then follows a de- 
tailed description of the teeth and of the classification. 

From notes accompanying a miscellaneous set of slides 
we extract the following remarks on a slide showing the 
prismatic raphides in the cuticle of an onion (Allium 
cepa) : "Lime enters largely into the composition of all 
organic bodies. In human bones, for example, the salts 
of lime constitute 65 per cent of the whole mass, or more 
than double the amount of animal matter. There are very 
few plants in which these limey crystals or raphides are 
not found. They vary considerably in size and shape, and 
it is by no means difficult to detect them by cutting thin 
sections of plants and examining them under the micro- 
scope. A glass slip, a cover-glass, and a little water are 
all the mounting materials necessary. They will not, of 
course, come out so clearly as in a slide made by a pro- 
fessional mounter ; but it is always interesting to do some- 
thing for oneself, and facts observed in this way are firm- 
ly impressed on the memory. The simplest form of raph- 
ides is to be found in the lilies, where these bodies occur 
in the form of bundles of needle-like rods occupying the 
centre of the cell. In the strip from the outside of a lily 
stem they are seen under an inch as an almost solid mass in 
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the pratcKpla^m of the oell ; hat the ^inoh will reaolve 
aomes into its constitaemt partfl,wlien the n«edle-liJce bodies 
lying side by side c&n be made out distUotly. In the 
Kniion the raphides are prismatic in form« and may be 
i8«'^em scattered over the whole section ; the walls 'ot the 
cells in which they are enclosed can be clearly made out, 
«fid each cell contains a single crystal or raphia." 

PORMALIN AS A PRBSBRVATIVB FOR PLANTS. — The RSC 

of formalin for the preservation of zoological speoiBMns 
is !iK>w very general. Its application to tixe preservation 
of plants and flowers, however, is quite new. The most 
satisfactory results are obtained with a 6 per cent aolm- 
tion of formaldehyde, i. e. an eighth of the atreqgth of 
the commercial formalin, which contains 40 per cent of 
forskaldehyde. The flowers and portions of plants im- 
nersed in this and kept in the -dark r-emained intact, wkilst 
the tissues became more or less translacent, showing the 
.stroctmre. After seventeen months, yellow calceolaria 
flowers had lost bat little of their color, whilst a tulip 
and hyacinth had lost about 30 per cent. A pansy -ex- 
posed to diffused light in a 6 \>er cent solntion was jrapid- 
ly bleached* with the exception of the lower yellow petal. 
A white tulip became translucent, but retained its extern- 
al form perfectly. Thfi odor of mignonette was still 
perceptible after four months, nothwithstanding the pene- 
irating odor of the formalin itself. Unfortunately the 
solntion soon bleached blue colors. A blue hyacinth )m- 
came opaque white in two days and transluoent in six 
months. Green leaves became only slightly transkusent, 
asnd were otherwise unchanged. In order to prevent tlie 
bleaching action of sunlight it was found essential to 
keep the specimens in as dark a place as possible. The 
preservative action of the formalin is due to its destroy- 
ing all external micro-organisms, and preventing the ca- 
ter action of the plant-cells by contracting their prot^- 
iplaem. — C. A. Mitchell, London^ in J3cieno&'4heaip^ 
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Ethmoid Diaphragms. 

JOHN M. ORDWAY. 

In Bome monocotyledonoua plants there is a kind of 
tissue of which there is no description in any botanical 
work within my reach. This constitutes the cross parti- 
tions or diaphragms of the air passages extending the 
whole length of the petioles, leaves, or scapes. These 
diaphragms consist of one layer of flat, branching cells 
which join together so as to leave triangular, square, or 
oval apertures allowing easy communication between the 
different compartments of the same longitudinal series. 
If they have not been already named, they may very 
properly be called ethmoid diaphragms, — from Ethmos, 
a colander. 

Good examples are afforded by the tropical banana 
plants Musa sapientum. Fig. 1 shows a cross soqtion of 
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■ the banana petiole one fourth smaller than the natural site. 
Fig. 2 represents a short piece of a section oat down- 
wards from the line a a of Pig. 1. Fig. 3 gives a por- 
tion of an ethmoid diaphragm magnified about fifty times. 
Fig. 4 is a traaverse suction, of one half the actnal size 
of a sheath, taken a little below where it oarrows and 
bends out to become the petiole proper. These sheaths 
extend down to the ground and together form the body 
of the plant. Air passages with ethmoids also make np 




a part of the large red bracts which protect the snccess- 
ive tiers of fiowers and are thrown off, one by one, as the 
frnit develops. Fig. 6 shows a cross section of one them 
enlarged five times, the upper part being the outside. 

The diaphragms, as shown in fig. 2, are hardly two 
millimetres apart. Therefore if we examine with the mi- 
croscope several successive cross slices of a petiole, we 
shall be sure to find among them some that have one or 
more of the diaphragms in place. Or we may split off 
the side as in fig. 3, so as to expose the interior, aod 
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then cat just above and just below one of the plates. Bat 
it is better to remove the parts outside of a a and 5 6 of 
fig. 1 and dissect out one of the diaphragms to examine 
by itself. 

By suitable focussing it will be seen that the cells are 
somewhat convex. They not unfrequently contain dis- 
tinct crystals of calcium oxalate as shown at a;, fig. 3; and 
occasionally cells filled with raphides may be seen lying 
on the plates, as at c. 

But where the Musa is not available, good specimens 
of the diaphragms may be readily obtained from the 
Pontederia cordata which grows in shallow waters every- 
where. The petioles which spring from the rhizome con- 
sist mainly of sixty or more air-ways with cross plates 
less than two mm. apart. The flower-bearing stem of 
this plant has, besides about 160 small air-passages, a 
large central one in which the ethmoids are about five 
mm. from each other. After splitting the stem so as to 
expose this central cavity, one of the plates may be cut 
loose around the edges and be removed for examination. 
They are like fig. 3. In almost every transverse section 
of the stem, ethmoids may be seen in some of the smaller 
air-ways. And the same is true of the petioles. 

Fig. 6 shows a cross section of a Pontederia stem of 
three halves the real size. Fig. 7 gives a short piece in 
longitudinal section on the same scale. Fig. 8 repre- 
sents one-sixth of a cross section of ten times the natural 
size. 

Another of the Pontederiaces, the very prolific Eich- 
hornia crassipes (or speciosa), which has taken possession 
of our Southern bayous, abounds in air-passages with 
ethmoid plates. In one petiole, 380 air-ways were count- 
ed. The flower bearing stem, like that of the Pontederia 
has a large central passage in which the partitions are 
from 6 to 30 mm. apart. Around this central cavity the 
smaller air-ways are quite as numerous as in the Ponte^ 
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deria. There are two forms of petioles, the one short and 
inflated, the other tapering from the base upwards with- 
out special enlargement and reaching sometimes a length 
of 6T centimetres. Both may occasionally be found on 
the same plant. The rhizomes and runners by means of 
which this plant multiplies so rapidly, have a central 
solid part and, around this, numerous air-ways without 
diaphragms. 

Fig. 9 shows an inflated petiole a fourth the actual size. 
Figs. 10, 11, 12, 13 give half the real size of successive sec- 
tions of a tapering one that was 26 c. m. long, 10 being 
taken at the base and the others at the respective heights 
of T.6, 15, and 23 c. m. The diaphragms in Eichhornia 
are like fig. 3, but the appertures are much smaller. 

The Sagittaria variabilis of the Northern States and S. 
lancifoiia of the South have diaphragms of a somewhat 
different type, the branches of the cells being much more 
numerous and many of the perforations having a long 
oval form. One of these plates is represented in fig. 14, 
enlarged 150 times. It will be observed that of the lines 
formed by the joining of the cell branches only two abut 
on each of the oval openings. Fig. 15 shows half the 
size of a petiole in cross section, taken half way up, in 
which were counted over 400 air-passages. 

The flower-bearing stem of these plants has no large 
central hollow. In the sheathing petioles of the little 
Alisma plantago, which is of the same natural order as 
Sagittaria, the ethmoids are of an intermediate character, 
the cells having from six to twelve branches and there be- 
ing only occasionally an oval aperture between the tri- 
angular ones. The flower-bearing stem is hollow and 
there are some ethmoids in the large* cavity. 

Of a still different type are the horizontal partitions 
in the leaves of Typha latifolia. Here they are made up 
of very slender, branching cells and the apertures are 
relatively large and very irregular in form. These aper^ 
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tares have more commonly four or even five cell joints 
abutting on them, instead of three. In most of the air- 
passages there may be found two or more very fine fibre 
bundles running down through the plates. Excepting 
these, the spaces between the plates are empty in the 
upper part of the leaves. But in the lower and sheathing 
part, the chambers are filled with slender cells branching 
in every direction, like those in the pith of Juncus ef- 
f usus. The term ^'stellate** as applied to the Juncus cells,^ 
and the figures shown in some of the books are far from 
giving a correct idea of the actual form. Sections made 
horizontally, vertically, or obliquely have about the same 
appearance. Hence the cell branches are quaquaversal 
instead of being in one plane, and they are quite irregu- 
lar. This tissue resembles the texture of fine commercial 
sponge as seen under the microscope. It is spongioid. 

The fiower-bearing stem of Typha is solid. Fig. 16gives 
a transverse section of a Typha leaf, of the real size. 

Fig. 17 represents a portion of one of the diaphragms 
magnified 66 times. Fig. 18 shows a longitudinal of 
some upper air-passages of about twice the natural size, 
with fibre bundles running through the chambers. In 
planes further back other fibres would be seen. They 
appear as dots in fig. 16. 

Diaphragms of a fourth type are found in the petioles, 
scapes, and spadiz of Peltandra undulata. In this case 
the cell division lines run between the angles of the 
apertures instead of the sides ; and so the cells are poly- 
gonal and not branching. As this plant is pervaded by 
a colorless jelly insoluble in water, slices are somewhat 
difBcult to handle. But the slime may be removed by 
soaking three or four hours in weak ammonia water and 
then washing with clear water. 

♦In Engler's new **Das Pflanzenreich '* these cells are called 
"Parenchymstrang'en'* and the diaphragms "Parenchymrippen," 
neither of which desig'nations is particularly apt. 
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Fig. 19 represents a small portion of the Feltandra 
petiole in cross section. Fig. 30 is a view of one of the 
diaphragms enlarged 7S times. The cells show nnmer- 
ons grains of starch or chlorophyll. Richardia africaaa 
has the aame structure as the Feltandra. 

The sheathing petioles of Cauna iodica have about 26 
air-passages arranged like those of the Mnsa. The dia- 
phragms are from three to six millimetres apart and are 
thichjsh and somewhat obliquely placed. The intermedi- 




ate chambers are filled with spongioid tisane, and this 
grows in close contact with the partitions eo that it is 
very difficult to isolate them for examination. The dia- 
phragms themselves are of the Feltandra type. 

Some of the coarse grasses, like Zizania, have sheaths 
famished like the Canna. Some have diaphragms with- 
out intermediate tissue. 

The leaves of Acorus calamus and the petioles of Sym- 
plocarpQS fetiduB have very nnmerous air-paseagee with 
ethmoid diaphragms. Very good examples have been 
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met within the ieares of some other plaote, which how- 
ever had DO flowers or frnit to give a cine to their names. 
Bat one of these deserves special mention becanse the 
diaphragms are so difi'erent from those heretofoi'e de- 
scribed. It is a rnsh-like plant, probably a Triglochin, 
with VBty narrow leaves abont a foot long and oval in 
cross section. Httre the cell joints are swelled so that, at 
first sight, they appear like interposed globular cells. 
The apertures are therefore triangles each of whose sides 
has a carved indentation. 




Fig. 21 is a cross section, enlarged 18 times. Fig. 22 
shows some of the air-passages and diaphragms on a scale 
of 7 to 1. Fig. 23 represents part of a partition magni- 
fied 175 times. But as this last was not drawn directly 
from the object, it is a little too regular. 

It is evident that in the structure of organs with large 
air-chambers and ethmoid partitions, considerable firm- 
ness is secured with a minimum of solid material. At 
the same time the free oircnlation of air iu all parts con- 
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tributes to rapid growth. A banana petiole cut off at 
the base of the leaf and 42 c m. farther down was found 
to displace 239 c. c. of water and to weigh 67.6 grams. 
The net specific gravity was 1.086. Hence there were 
only 63 c. c. of vegetable matter and sap to 186 c. c. of 
air. The weight after drying was 5.04 grams. So we 
have about 1 measure of solid matter to 10 of water and 
186 of air. This petiole sustained a leaf weighing 192 
grams. 

But for lightuess the swelled petiole of the Eichornia 
must bear the palm. The one shown in fig. 9, of quarter 
size, measured 60c.c. and weighed 4.4 grams. Air-dried, it 
weighed 0.334 grams. So 11-12 of the bulk was air, and 
1-13 of the weight was solid matter. 

Air-spaces with diaphragms seem to have some con- 
nection with the parallel veining of the leaves. In the 
leaves of Iris versicolor the partitions are not perforated. 
I have not yet found diaphragms in any dicotyledonous 
plant. There are four large air-ways in Nymphea odo- 
rata and many more in Nuphar advena, but here the re- 
markable, stout, many pointed, distinct cells may act like 
skewers to keep the parts in place and yet do not inter- 
fere with the fiexibility. In Nelumbo lutea the same of- 
fice appears to be performed by adherent clumps of cal- 
cium oxalate crystals which are purposely distributed 
along the inner walls of the four large air-passages. 

H. S. Newcomb M. College, New Orleans, Oct. 31, 1901. 
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The Ftiiigi. 

GEO. P MASSE Y, F. h. S. 

Next to the Phanerogams, or the flowering plants, the 
Fungi constitate the most extensive group of plants 
known. Just over 50,000 species are already described, 
and every year this number is being augmented. In 
Great Britain are 6,000 species of Fungi, which far ex- 
ceeds in number that of all other groups of native plants 
— Phanerogams, Filices, Muscinae, Algae, Lichens — add- 
ed together. 

As in every division of the animal and vegetable king- 
doms, the primary groups are indicated by one or two 
prominent morphological features, which are supposed to 
indicate a common origin, whereas other and unimport- 
ant or secondary characters presented by the group are 
often very varied. In the Agaricineae, a family includ- 
ing some thousands of species, the common bond of union 
is the presence of gills or thin plates bearing the spores 
or reproductive bodies on their sides. The members of 
this group are popularly known as toadstools, with the 
exception of the edible species of our pastures, which are 
dignified by the name of mushroom. The mushroom-eat- 
ing public flatter themselves that the only fungus they 
eat is the true mushroom (^Agaricua campestris). This, 
however, is far from being the case. A, campestris pure 
and simple is rarely if ever grown by cultivators, but in its 
place a variety of this species with a brownish more or 
less scaly cap, known scientifically as the variety horten- 
sis. The horse mushroom (A, arvensis) is often sold in 
the London markets as the true mushroom. However, all 
these are edible, even if lacking in taste and aroma. In 
this instance '^ignorance is bliss.** 

The uses of Fungi are various. As food products, ow- 
ing to fear of poisoning, with the exception of the kinds 
mentioned above, the numerous edible varieties are most- 
ly ignored, except by mycologists. The fungus popu- 
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larly known as **bluewit8" or "bluecaps," however, is often 
offered for sale. We have at least eighty different kinds 
of fangi perfectly safe and good to eat. Of these, forty 
kiods are common and widely distribated, the most abund- 
ant and one of the best being the ^'parasol mashroom" 
{Lepiota procera)^ one of the toadstool type, having a slen- 
der stem five to eight inches in length, and a flat brown- 
ish scaly cap six to nine inches across. The gills are 
persistently white. 

The Morels, as they are called(iforcAe{Za) are amongst 
the best of edible fungi, and belong to a groap of fungi 
that appear in the spring, when other kinds of edible 
fungi are absent. The species grow on the ground among 
grass, the stem is stout, and the cap or spore-bearing por- 
tion is globose or conical and marked on the outside with 
deep irregular depressions. In the Southern Hemisphere 

the counterparts of our Morels are parasites growing on 
trees. 

There is only one genus {Cyttaria)^ and the species, 
so far as is known, only grow on the different species of 
evergreen beech. These southern Morels are not uncom- 
mon in Chili and in Tasmania, and were in both countries 
eaten by the aborigines, as they are at present by their 
successors. Several species of fungi are eaten by squir- 
rels. Slugs and snails are also partial to some kinds, the 
poisonous species of Russvla being especial favorites. 

Poisonous fungi do undoubtedly exist, but among the 
kinds that are at all likely to be collected for food poison- 
ous kinds are not so common as generally supposed. Prob- 
ably 90 per cent of the deaths caused by poisonous fungi, 
are due to eating the '*death-cup" (Amanita phaUeidea), 
or its near relational, mappa. Why these fungi should 
be collected for food is not quite clear. They certainly 
do not in the least resemble any species usually consider- 
ed as good for eating — least of all the common mush- 
room ; perhaps it is on account of their neat appearance. 
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and the absence of anything saspicions in the way of 
smell or taste that they tempt the uninitiated. 

In the majority of fungi the spores are diffused by the 
wind, but in the most highly organized group (JPhalloideae) 
the spores are distributed by insects, which, curiously 
enough, are attracted by color, scent, and nectar-like 
food, exactly as in the case of those flowering plants where 
cross-fertilization is effected by insects. The Phalloideae 
are most abandant in tropical regions. In Britain the 
group is represented by three species, two of which — the 
large stinkhorn {Phallus impudicua) and the smaller stink- 
horn {Mutinua caninus) — are fairly common throughout 
the country, whereas the third, the latticed fungus {Cla- 
thrua cancellatus) is only met with on rare occasions in 
two or three southern counties. The smell in all species 
is very penetrating, and from the ordinary human stand- 
point intensely disgusting, although not objected to by 
flies and other insects, which pick up the scent and gravi- 
tate in great numbers towards its source, where they 
find a greenish dripping gluten, very sweet to the taste 
and containing the exceedingly minute spores imbedded 
in its substance. This mucus along with the contained 
spores is greedily eaten by the flies, and by this means 
the spores are distributed far and wide. In the most 
highly organized members of the Phalloideae, very varied 
and beautiful contrivances are present, serving as a plat- 
form for insects while partaking of their feast. These 
platforms are so arrange that the sweet mucus, trickling 
from the cap where it is produced, flows over their entire 
surface, thus affording standing room for more insects 
than if the mucus remained on the comparatively small 
cap. 

In one species {Dictyophora daemonum) the fungus has 
a stout erect stalk four or five inches long, bearing at its 
tip the mucus and spore-producing cap. Springing from 
the stem just below the cap is a very beautiful network- 
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stractare fashioned like a Iady*s skirt or rather a crinoline 
which widens out downwards and reaches almost to the 
groand. Onto this crinoline the mucns spreads in every 
direction. In our latticed fungus the portion smeared 
with mucus is bright red, and resembles a hollow globe 
having a wall of network, the globe being about three 
inches in diameter. In other kinds variously branched 
coraMike appendages receive the mucus. 

The subject of parasitic fungi is so extensive that an 
extended series of talks would be necessary to make clear 
even the broad outlines of the study* which embraces 
members belonging to every family of fungi, the indivi- 
duals varying in size from the ephemeral microscopic 
mildews and rusts to the large woody structures, resembl- 
ing inverted brackets, which grow upon and destroy for- 
est trees. The following figures will give some idea of 
the enormous amount of injury done to the higher plants 
by parasitic fungi. 

In Prussia, according to the Statistics Bureau, the loss 
on the crop of wheat, rye, and oats, caused by fungi dur- 
ing the year 1891, amounted to $100,000,000, almost a 
third of the total value of the crops. In Australia the 
loss on the wheat harvest of 1890-^91 due to rust wases- 
timabed at $12,500,000. In the United States the vine- 
yards have suffered terribly from the fungus pests. Up 
to the present time 30,000 acres of vines have been de- 
stroyed, causing a direct and indirect loss of 20,000,000 
dollars. 

These are not exceptional cases, but average illustra- 
tions of the disastrous effects produced by parasitic fungi 
on cultivated crops. Until quite recently these epidemics 
were accepted with calm resignation, being considered as 
deserved visitations for wrong-doing. At the present 
day most civilized countries are establishing experiment 
stations for the purpose of studying these pests and devis- 
ing means for checking their devastations. — Quekett Cltsb. 
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Extracts from Posul Microscopical Society's Note-books. 

Edited for Science Gossip. 

Eristalis Te'naxy Longitudinal Section of Halter. — For 
convenience of examination the halter of the fly may be 
divided into three separate parts, viz. base, pedicle, and 
globe or head. On the exterior surface of the base there 
are three distinct areas or sets of sense organs which have 
severally an anterior, posterior, and lateral aspect. These 
have long been considered special sense organs. The 
lower area is somewhat rounded on the face, and covered 
with delicate elevations of the epidermis which take the 
form of circular papillae. They are divided into rows, 
and between each row there is a line of curved hairs. 
Lowne states that there are two distinct sets of these 
lower organs^ and Theobold in his work on the ''British 
Flies** has repeated this statement ; but in no instance 
have I met with more than one, and it has invariably a 
lateral aspect. The two upper organs are placed on op- 
posite sides of the halter, one anterior and the other pos- 
terior. They are much longer and larger than the lower 
one, but like it in having rows of ridges beset with pap- 
illae separated by fine hairs. Several sections show the 
lining epithelium remarkably well. In this place it is 
especially modified to form a sensory or nerve epithelium. 
The pointed ends of the cells are seen penetrating the 
papillae of the lateral organ. The halters receive their 
rich supply of nerves direct from the second thoracic 
ganglia. This pair of nerves is the largest in the thorax, 
and crosses to the opposite side immediately on entering 
the ganglia. The pedicle is a hollow tube connecting 
the base of the halter with the globe. On the external 
surface it is covered with hairs. The interior is divided 
by a septum which is continued the whole length. A 
large tracheal vessel passes through it to the globe, where 
it breaks up into many branches which ramify in the tissue. 
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Sarcophaga Carnaria^ Longitudinal Section of Halter. — 
These sections show the vascular tissue in the so-called 
globe of the halter. In all the hal teres I have examined 
the deep invagination seeil in these sections of the globe 
is invariably present, and there is always a mass of con- 
nective tissue extending from the invaginated wall to the 
opposite wall of the globe. The purpose of the invagi- 
nation is unknown to me, unless by some means it allows 
of a certain amount of expansion and contraction of the 
globe. The large glands most probably secrete a fluid 
necessary for organs at the base of the halter. The hal- 
teres of Diptera doubtless assisMn their locomotion, but 
the evidence of their elaborate structure proves that they 
have another most important function. The positions of 
the papillffi are such as to present a front in every direc- 
tion, and their structure is so delicate as to permit of vi- 
bration when sound-waves or other unusual movements 
of the air impinge upon them. Also the nerve epithelium 
bathed in fluid secreted in the globe, together with the 
very rich nerve supply, point to their being rudimentary 
nerve organs. Otoliths, so commonly found in the Crus- 
tacea and Mollusca, I have not met with here, but that 
does not prove their non-existence. The great number 
of papillffi (400 to 600) in each halter, and the small num- 
ber of olfactory organs (two in each antenna) found in 
many flies which feed on the nectar of flowers^ compared 
with M. vomitoria and M, domeatica, whose halteres carry 
half the number of papillsB, and in whom the olfactory 
sense is highly developed, show that the former possess 
an acute sense to warn them of danger when their heads 
are buried in the blossoms of the plants they frequent, 
and that the latter have comparatively little use for such 
a sense. 

Anterior Thoracic Spiracle of Blow-fly. — This spiracle is 
oval and narrowest above, and is situated between the 
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pro- and meso-thorax. Prom the exterior free edge pro- 
ject hollow arborescent chitinouB rods, which curveo ut- 
.wards and interlock for about one-third of the length of 
the spiracle. These rods are hollow, even to the minu- 
test twigs, which have a free opening at their points. 
Close behind is a transparent membrane, the true valve. 
It is united to the wall of the large tracheal vessel which 
extends across the thorax to the opposite spiracle. The 
free edge of the valve is closely set with a chitinous fringe. 
A special muscle arises from the integument at th'e lower 
end of the spiracle. By the contraction of this muscle 
the free edges of the valve would be caused to approach 
each other. From the integument another set of muscles 
arises, which are directed towards the valve, but whether 
they are connected with it I have not been able to deter- 
mine. Antagonistic muscles are a necessary consequence 
for working the valve. 

Proboscis op Butterfly. — The tongue, or proboscis, is 
a cartilaginous substance, and owes its great flexibility 
to being formed in rings, which give it a finely-engraved 
appearance under the microscope. It is formed of two 
pieces that can be separated through its whole length, 
and each being grooved on the inner side they fit to- 
gether perfectly air-tight ; this is effected by an infinite 
number of fillets resembling the laminsB of a feather which 
interlace and adhere to each other. Between this groove 
and the outer skin is a space occupied by trachea or 
the breathing tubes. The proboscis is always carried 
coiled, but can be uncoiled in a moment. It is perfectly 
suited to the work of penetrating to the honey of flowers. 
We know how butterflies close their wings as they alight 
on a flower, when the insect makes a powerful expiratory 
effort by which the air is expelled from all trachesB. At 
the moment of applying its proboscis to the food it makes 
an inspiratory effort by which the tube of the proboscis 
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is dilated and the food ascends at the same moment to 
fill the vacuum produced, thus passing to the mouth and 
stomachy being further assisted thereto by the muscles 
of the proboscis. — Mrs. W. Major. 

The function ascribed above to the trache® is a novel 
one, and it is difficult to understand how a vacuum can be 
produced in the oesophagus and its connections by driv- 
ing the air out of them, even if it were possible. In in- 
sects the mouth can only be considered as connected with 
respiration in the most indirect manner, if at all ; for al- 
though in certain acari the air-tubes open at the base of 
the mouth, there seems to be nothing analogous in in- 
sects. Respiration in insects is effected by means of two 
large canals, called ^* traches/* running alongHhe sides of 
the body underneath the outer surface, which communi- 
cate with the air by short tubes called spiracles situate 
along the sides. I take it that these tubes can never be 
exhausted of the air they contain, seeing the walls are 
supported by spirally convoluted fibres, which impart 
great strength and prevent collapse; and that the air is 
changed within them, according to the necessity of the 
creature, by the closing or opening of the spiracles and 
the continuous rhythmic movement of the body. It may 
be well to say a few words with respect to the means by 
which in the Proboscidea the food is drawn up into the 
stomach. The Hymenoptera,the Lepidoptera, and Diptera 
are provided with a bladder-shaped distension of the oeso- 
phagus which would appear to be a modification of the 
crop, and is called a '^sucking stomach." This is not a 
receptacle for food, but by its distension and the conse- 
quent rarefaction of the air contained therein it promotes 
suction of the same and facilitates the rising of fluids in 
the proboscis and the oesophagus, and it is by this means 
these insects rifle the flowers of their contents. — B. Boa-- 
tock. 
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Notes on Microscopy. 

F. 8HILLINGT0N SCALES, F. R. M. S. 

AND H. A. HAIG. 

Coloring op Water by Micro-Organisms. — Much curi- 
osity and speculatioQ have been aroused in the neighbor- 
hood of Stoke Bridge, Ipswich, by the turbidity and deep 
chocolate color of the river Orwell, reaching for some lit- 
tle distance from each side of the bridge. This appear- 
ance has been ascribed by some to the scourings of the 
maltings, by others to spawn, also to the sun, or to the 
remains of star and jelly fish. This remarkable color- 
ation of the river is in streaks of a greater or less width, 
and extends but a few inches beneath the surface, whilst 
on the decline of the sun the color wholly disappears. 
This phenomenon is caused by countless myriads of beau- 
tifully marked plants of a deep chocolate shade. This 
'coloring matter can readily be discharged by chemical 
reagents and the green structure of the plant rendered 
apparent, or by the action of iodine the presence of starch 
can readily be determined. These plants bear a striking 
similarity in their movements and power of contractility 
to the fresh water Euglena, but in form they resemble a 
bicuspid tooth, with a deep cleft on each side of the axis. 
The two fangs might be taken to represent the head, and 
the crown the base; each plant being about the l-3,000th 
of an inch in diameter. Some hundreds of these organ- 
isms may be seen gaily disporting themselves in a drop 
of water scarcely exceeding in size a pin's head, the whole 
being in a rapid state of motion. These brackish water 
organisms are delicate, breaking up a few hours after be- 
ing removed from their habitat. The plants appear to 
come up with the tide, and are not due to the presence of 
sewage or other preventable matter. — Alfred Martinelli^ 
Ipswich. 

Bract and Pruit-scalb in Coniperae. — The carpellary- 
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scale in Pinus, or Larix, corresponds, as is well known, 
with a carpel in the Angiosperms, bat differs in that it is 
not folded on itself, bat is dorsi-ventrally flattened, and 
bears the ovales npon its npper surface. The bract is a 
scale-leaf, in the axil, and perhaps partly from the upper 
surface, of which the fruit-scale arises. The relative ar- 
rangement of the xylem and phloem in these two struc- 
tures is peculiar, and has a distinct physiological bear- 
ing upon the question. In the fruit-scale we find that 
the phloem is uppermost, and adjacent to the under sur- 
face of the ovule, whilst the xylem is underneath. In the 
bract, on the other hand, the xylem is uppermost, lying 
adjacent to the under surface of the fruit-scale, the phloem 
being underneath. In this structure, then, the constita- 
ents of the bundle have the same relative position as in 
an ordinary bifacial leaf, whereas in the fruit-scale they 
have received a *Hwist," whereby phloem is brought up-» 
permost. That the phloem should lie next the ovules is 
of importance, for the elements of this tissue merge 
gradually into those of the nucellus and seed-coat, and 
there is thus every facility for rapid diffusion of food 
material during the process of reproduction. Various 
views are held concerning the manner in which the al- 
tered relative position of xylem and phloem is brought 
about, but these need not be here discussed. 



The Structurb of the Nucleolus. — The "definitive 
nucleus of Caltha palustris offers many interesting points 
for observation. In the first place, its large size, rela- 
tively to the dimensions of the embryo-sac, renders great 
aid to investigation, as also does the comparative ease 
with which sections may be made of the sac in the ovules. 
A longitudinal section of an ovule of Caltha at a certain 
stage prior to fertilization will, if the section be success- 
ful and carefully stained with hsBmatoxylin, safranin, 
and toluidin blue, show us all the structures contained in 



1901] MIOfiOSOOPIOAL JOURNAL. 8U5 

the embryo-sac. These are (a) the '^definitive nacleas,*' 
{b) the ''synergids'* and egg-cell at the micropylar. end of 
the sac^ and (c) the ^'antipodal cells/' three in number, at 
the opposite end. In the definitive nucleus we easily 
make out the nuclear membrane, the chromatin masses, 
and the large nucleolus. The latter has a well-defined 
border, and moreover this border is seen to be of fair 
thickness, and may at certain points be depressed to- 
wards the interior, which is clearer. Obviously in this 
case the nucleolus has the structure of a vesicle, and it is 
probable that all nucleoli are of this nature, being filled 
with a clear fluid of an oily consistency. — Science-Gossip. 

Thermal Death-Points of Bacteria. — Different species 
of bacteria vary greatly in their powers of resisting the 
action of heat. Speaking generally, pathogenic micro- 
organisms perish at a much lower temperature than non- 
pathogenic bacteria. Thus the well-known B, prodigiosttSj 
which forms a beautiful blood-red colony when grown on 
moist bread, cannot withstand a temperature of 68^ C. 
for more than ten minutes, whereas the tetanus bacillus 
only perishes after six hours at 80^ C. The bacillus of 
tuberculosis is rapidly destroyed in cultivations at TO^ to 
80° 0. ; but according to Welch, it can resist in the dry 
state a temperature of 100° G. for three hours. In milk 
it has been found to perish after four hours at 56° C. ; 
one hour, at 60° C. ; five minutes, at 80° C. ; and one 
minute, at 96° 0. (Forster). The spores of bacteria can 
withstand far higher temperatures than the bacteria them- 
selves. Thus the spores of the tetanus and anthrax ba- 
cilli are both extremely resistant to heat, though the lat* 
ter are destroyed by moist heat at 90° to 95° 0. This 
fact is recognized in the sterilization of food products, 
which are first heated to a sufScient temperature to de- 
stroy the parent bacteria, then left for the spores to de- 
velop, and again heated to kill the newly-formed bacteria. 



S06 THE AMEBICAN MONTHLY [Nov 

As regards the action of heat upon the toxic products of 
different bacteria^ it has been foand that some, like the 
toxin of tetanus, are decomposed and rendered harmless 
after a short exposure to a comparatively low tempera- 
ture; whilst others, like the toxine of anthrax, are only 
weakened and not destroyed at the temperature of boil- 
ing water. 

MICB08G0PICAL S0CIETIE8. 



EOYAL MiCROSOOPICAL SOOIBTY. — 

October 6, C. Baker exhibited a portable microscope on 
the model of the ''Diagnostic** originally designed for 
Major Ronald Ross's investigation of malaria. It was 
made of magnalium, an alloy of manganese and alumi- 
nium, and weighs but 14oz. He also exhibited a micros- 
cope intended for the examination of fractures and etch- 
ed surfaces of metals. It is provided with vertical illu- 
minator, rack-and-pinion focussing adjustment and level- 
ing-screws to the mechanical stage, now usual in this class 
of instrument. Messrs. R. and J. Beck exhibited a port- 
able model of their London microscope, which was a very 
substantial instrument, and was, by the introduction of 
several ingenious devices, made to pack with the appara- 
tus into a leather case 2iin. by 4iin. by 9^in. Messrs. 
Beck also exhibited a centrifuge, made to run at high speed 
by an electric current. The president brought to the meet- 
ing some specimens of the mycetozoa, and gave a brief ac- 
count of the life-history of this group of organisms. The 
specimens belonged to a recently-described species,' and 
had been named Badhamia folucola^ and he had brought 
some leaves and grass on which were spores for distribu- 
tion. Mr. C. L. Curties, exhibited a number of mounted 
specimens of marine zoological objects, accompanied by 
very full and interesting descriptions. The president gave 
a resume of a paper by Miss A. Lorrain Smith, ''On Fungi 
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f OQod on G-erminating Farm Seeds. " Miss Smith had been 
assisting him in his work for the Boyal Agricultaral So- 
ciety in examining farm seeds in respect to their germina- 
ting power. In the course of their observations, Miss 
Smith had found nnmerous species of fungi on the germ- 
inating seeds, 14 species in all, of which five were new and 
one belonged to a new genus. Mr. Millett's report on the 
foraminifera of the Malay Archipelago, was taken as read. 
Hon. Thos. Kirkman sent some of the fiue quills of the 
porcupine for distribution among the Fellows, who would 
find them very useful in mounting minute objects. 

Defunct, — Professor C. B. Bessey of the University 
of Nebraska informs us that the Lincoln Microscopical 
Club has ceased to hold meetings and that there is no 
prospect of resuming. If we had the right kind of a Na- 
tional Society which conferred Fellowships upon presi- 
dents of local societies, it would be easy to keep these 
little feeders at work. 



NEW PUBLICATIONS. 



Gage's Introduction to Miorosoopic Methods and 

Histology. 

In 1901, the eighth edition of this handbook has betsn 
issued. It has now reached 300 pages and 230 figures. 
This brings it along up towards the size and importance 
of the first edition of Carpenter. It clearly stands at the 
head of American works of its class. Indeed we know 
of nothing to compare with it. Presumably it is pri- 
marily a reference and laboratory work for Professor 
Gage's own students at Cornell. Doubtless it is used as 
well in the histological classes of many other Ameri- 
can colleges. But one can fairly ask why this ground was 
not long ago taken up by some one at Yale, Harvard or 
Columbia. Since Gage began, perhaps a dozen years 
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ago, he has constantly worked up new material and the 
frequency of editions suggests that the type must be kept 
standing in Ithaca and a fresh set of proofs sent up the 
hill very frequently for emendation and expansion. This 
thrift is very commendable in a constantly changing and 
growing field of learning. Unfortunately, the old edi- 
tions quickly outlaw and second-hand copies are worth- 
less. 

Comparison with Carpenter is hardly to be thought of , 
and yet having searched Carpenter*a very latest edition 
for a description of the ever-mentioned "Society Screw," 
in vain, we tarn to page 64 of Gage^s Manual and find the 
formula exactly and properly quoted. 

For the general microscopist, we conceive that Carp- 
enter answers every purpose and is indispensable. But 
for students the price is important. Carpenter costs 
$8.00 and Gage perhaps $1.50. Its data is all easily 
available through a complete and skillful index. 

The frontispiece shows the names of all the 17 parts 
of a microscope in such a way as to immediately inform 
a beginner of what the instrument is composed. The 
other 228 cuts are equally clear and instructive. A dozen 
or more instruments of different make are shown includ- 
ing both domestic and the better foreign ones. We shall 
refer later to other matter contained in the book. 



MISCELLANEOUS. 



AsPLANOHNA. --Several species have interesting jaws and 
teeth. The jaws are dissolved out with caustic potash and 
mounted separately. The jaws are from 100 to 160 mic- 
rons long, (25,000 microns make one inch). 

Liquid Amber. — Liquid amber styraciflua is spoken of 
as storax, balsamium styracis, styrax liquid6e and Flussi- 
ger storax. It has a high refractive quality. It is used 
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for moanting diatoms. It always contains a little water 
which gives it a grayish opacity. This, removed by long 
standing or heat^ it becomes qnite transparent. When so 
dried, it is soluble in alcohol, benzole, chloroform, ether, 
carbon bisulpliide, and volatile oils but not in petroleum 
ether. When not thus soluble, try xylol and impart a lit- 
tle heat to it. Neither Carpenter or Gage have alluded 
to it. 

Storm Effects. — Maj. H. A. Gummings while in South 
Africa studied the storms of the Pretoria valley. The air 
becomes very heated and dry. Storms of severity oc- 
curred including whirlwinds of dust, paper, leaves, etc. 
A nutrient gelatin plate exposed one second in one of 
these storms developed thousands of colonies of bacteria. 
The people believed that fever was spread thereby. We 
may in this way see the power of wind to devastate whole 
areas of tropical territory. 

Vaccination. — In view of such facts as the following, 
it is very difficult to see how the persons who are crying 
down vaccination are actuated by anything less than very 
blind prejudice. 

Jenner's discovery was made in 1798. Prior thereto the 
ravages of small-pox were simply astonishing, one four- 
teenth of the population of the earth dying therefrom. 
In a single year of epidemic in Russia, 2,000,000 persons 
died of it while many more were made blind or other- 
wise disfigured. The average annual death-rate in all 
of Europe was 210,000 by small-pox alone. In Great 
Britian, the deaths were 40^000 in 1798 but immediately 
upon vaccination being commenced the deaths decreased 
to 6,000. In Venezuela, in 1812, Balmi exterminated the 
disease there; in 1813, a million of people were saved in 
South America by vaccination. Before Jenner's day, great 
epidemics of small-pox swept off people like so many 
flies; since, there have been no epidemics and the uni- 
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versality of vaccination has rendered it impossible to see 
what would occur without it. 

That rare and occasional accidents have accompanied 
vaccination may possibly be true. But he who objects on 
this account is like the man whose store being on fire 
would not permit water to be thrown in lest some of the 
goods should get wet! 

Carborundum. — This is silicate of carbon manufactured 
at the Falls of Niagara by heat produced by a powerful 
electric current. A wall about 14ft. long, 7ft. broad and 
7ft. high, is built up of nuts of coke, faced outside with 
loose bricks. Along the centre of the wall runs a core 
composed of ground coke, mixed with sand, salt, and saw- 
dust. A current passed through the core soon heats it up, 
and burns the sawdust, which leaves the core poms. Next 
the salt is decomposed, the chlorine in it finding its way 
to the outside, the sodium remaining behind and uniting 
with the sand. As the heat increases, the sodium comes 
off also in a state of vapor, leaving behind the silica of 
the sand in a state ready to unite with the carbon of the 
coke. The union produces carborundum in crystals. After 
long cooling, the wall is thrown down, and the carborun- 
dum is extracted. The name is hybrid between carbon 
and corundum, which has nothing to do with the sub- 
stance further than that it is half a grade higher than it 
is in hardness, being inferior only to diamond. It is 
largely used for polishing granite instead of emery. 
When pounded and mixed with clay, made into small 
bricks, and discs, and fired in a kiln, it makes hones of 
great abrasive power, and wheels which grind down axles 
or cut through rods of iron. 



For Sale. — A Beck stand with three lenses, very little 
used. Price $10. Address : G.W.Wilcox, care this office. 
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cEx: 



The Ephippium of Bosmina. 

D. J. Scourfield. 
Illustrated. 

The prodaction of winter or resting eggs in the genus 
Bosmina has been referred to by various writers on the 
Bntomostraca, but I do not think that any description 
of the egg's protective covering, which corresponds, of 
course, to the ephippium of the Daphnids, has hitherto 
been published. As this structure exhibits one feature at 
least which distinguishes it from the homologous produc- 
tions of all other forms of the Cladocera,it appears worth 
while to bring forward the present short paper on the 
subject. 

If we examine the recently thrown-off resting eggs of 
Bosmina longirostris enclosed in its protecting case (fig. 



312 THE AMERICAN MONTHLY [Dec 

1), we shall see at once that the latter is only a portion 
of the carapace of the mother. The particular part of 
the shell which has been utilized for the purpose evi- 
dently consists of the valves (as distinguished from the 
head-shield), with the exception of a rather large piece 
of their ventral margins. The ventral margins have not 
wholly disappeared, for the characteristic shell-spines at 
the posterior ventral angle are still present. At first 
sight it does not seem that the portion of the shell now 
enclosing the resting egg has been specially modified. 
The ordinary faint hexagonal markings on the surface of 
the valves are quite apparent, and the valves themselves 
are as transparent as when forming part of the coat of 
the living animal. Towards the back there is, it is true, 
a somewhat darker tinge than usual, but this is not very 
noticeable, and taken by itself would scarcely suggest 
special modification. Looking more closely at the struc- 
ture, ho wever, it will be seen that at the back — i.o., along 
the line representing the dorsal margin of the original 
valves, there is a distinct increase in the thickness of the 
chitin, and, further, that there is a narrow, highly re- 
fractive band of chitin running somewhat obliquely 
across each valve from near the anterior dorsal angle to 
within a short distance of the posterior margin. It is 
the possession of these lateral thickened bands of chitin 
which distinguishes the ephippium of Bosmina from all 
homologous structures. 

If one of the lateral bands of chitin be still further ex- 
amined, it will be seen that it probably represents a modi- 
fied line of hexagonal areas, forming part of the shell 
sculpture of the unaltered valve. But all the cross par- 
titions have been obliterated, and the edges of the band 
have been smoothed so as to show but little indication of 
the original polygonal arrangement. The extremely 
minute granulation or pitting of the areas enclosed by 
the shell markings has also disappeared, for the chitin 
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of the band seems absolntely homogeneous (fig. 5). In 
continaation of the band anteriorly, there is a slit in the 
valve which runs up to the anterior margin near the an- 
terior dorsal angle. The edges of this slit are normally 
in contact, but may be easily separated by pressure. The 
slit iseems to be produced by the falling out of a number 
of pieces of chitin (fig. 6), exactly in the same way as I 
have described in the case of the line of separation along 
the ventral edge of the ephippium and round the valve 
margins in Leydigia acanthocercoides. The pieces of 
chitin no doubt represent modified hexagonal areas of the 
original shell sculpture in the same line as the series 
which produce the lateral band. In connection with this 
it may be pointed out that the anterior end is often seen 
to be separated from the rest of the band by a transverse 
line (fig. 1). At its posterior end the lateral chitinous 
band appears to end abruptly in the ordinary shell mark- 
ings. 

In Bosmina longirostris the lateral bands do not pro- 
ject very much beyond the surface of the shell, but in a 
species (fig. 8) from Upper Lough Brne (probably Bos- 
mina lilljeborgi Sars, although this is perhaps only a 
variety of B. coregoni Baird), very kindly sent to me by 
Mr. W. F. de V. Kane^ the projection of the lateral bands 
is so pronounced that they deserve to be termed ridges 
(fig. 9). The position of the bands in this case is also a 
little different to what it is in B. longirostris. As will 
be seen by a comparison of fig. 8 with fig 1 and 4, there 
is a rather greater distance between the lateral bands and 
the back of the shell in 6. lilljeborgi(?) than there is in 
B. longirostris ; and more important still, the lower ends 
of bands approach very much nearer to the posterior ven- 
tral angle of the shell in the former than in the latter 
species. I may mention here that the lateral bands are 
not always so evenly curved as shown in the figures, but 
that they sometimes exhibit rather abrupt bends — as if in 
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their form&tioa the deposition of ohitin had not followed 
one line of cells the whcle way, bat had changed from one 
series to another. 

As regards the function of the lateral bands, I woold 
suggest that, in addition to strengthening the ephippinm 




as they evidently do from their position almost directly 
over the egg, they may also help to keep the free edges 
of the valves more cloaely in contact than might other- 
wise be the case. Sncb a result would certainly follow 
if the ends of the hands, by their elasticity, possessed the 
power of pressing inwards and carrying the free margins 
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of the valves with them. I do not know whether such a 
tendency exists, but it is at least very probable. 

In addition to having the lateral bands very strongly 
marked, B. lilijeborgi(?)also shows the thickening along 
the back as a distinct ridge (fig. 9). That the dorsal thick- 
ening is really in the form of a sharply defined band can 
however, be also seen in B. longirostris, when views can 
be obtained either from the front (fig. 3) or back (fig. 2). 

There is still one other point requiring elacidation, 
namely, how is it that the ventral portions of the valves 
become detached when the shell is to form an ephippiam ? 
By very carefal scrutiny of a female carrying an ephip- 
pium and winter egg(figs. 4 and 8). It can be demonstrated 
that there is a line of weakness, marked by a faint doubly- 
contoured line on each valve already formed in the exact 
position where the anterior portion will break away. 
This line of weakness can be developed into a crack, at 
least for some portion of its length from the anterior end, 
by applying pressure. The edges of the crack are quite 
smooth. The line of weakness does not cross any of the 

BXFI^ANATION OP PlATS. 

« 

Fig. I. Ephippiam of Bosmina longirostris, side view x 150 ; Fig. 2, 
dorsal view x 140 ; Fig. 3. front view (somewhat flattened ont of shape), 
X140. 

Fig. 4. Bosmina longirostris, carrying ephippinm and winter tgg, x 
130. 

Fig. 5. A portion of a lateral band of chitin, with adjacent shell- 
markings (ephippinm of B. longirostris), showing how the areas en- 
closed by the latter are pitted, whilst the band is structureless, x 350- 

Fig, 6. Upper portion of a lateral band (B. longirostris), showing the 
loose pieces of chitin at its anterior end, which apparently f^ll away 
and produce the slit found in this position in the ephippinm, x 280. 

Fig. 7. Portion of shell culture of a specimen of B. longirostris, show- 
ing probable early stage in the formation of the line of weakness be 
tween the ephippinm and the ventral portions of the valves, x 180. 

Fig. 8. Bosmina lilljeborgi (?), carrying ephippinm and winter egg, 
X90. 

Fig. 9. B. lilljeborgi (?) view from above, showing the projecting 
lateral and dorsal bands of chitin, x no. 
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ordinary shell markings on the valve, bat, from the re- 
lation of the latter to oneanother on each side of the line 
it is evident that a considerable amount of alteration of 
the original shell scalp tare has taken place. The prob- 
ability is that a line of hexagons has beea suppressed or 
rather completely modified to form the line of weakness, 
and this view is borne oat by the arrangement of the shell 
markings shown in fig. 7, where we seem to have a very 
early stage of the process exhibited. The one long cell, 
which lies exactly where a portion of the line of weakness 
is always developed, has plainly been formed from the 
ordinary hexagonal markings, because its edges show the 
characteristic zigzag arrangement, and the crossbars are 
also just discernible, although almost obliterated. It is 
somewhat strange that in the specimen from which this 
was drawn there was no trace of any modification having 
commenced for the production of the lateral bands and 
slits. It looks as if the production of a line of weakness 
may be older in the history of the development of these 
ephippia than the formation of the lateral chitinous bands. 
This may very well be so, because among the Lynceids, 
where there is in many cases scarcely any actual modifi- 
cation of the shell, there is almost invariably a line of 
weakness developed prior to the moulting of the ephip- 
pium. 

Haviug now seen how it is that the ventral portions of 
the valves become so easily detached from the rest of the 
shell when An ephippiam is formed, we may very well 
ask ourselves why this process should take place. As 
the phenomenon is so common among the Cladocera there 
must be some fundamental necessity for it. I think the 
answer to this question is undoubtedly to be found in the 
fact that in the vast majority of cases it would be quite 
impossible for the anterior margins of the valves to be 
brought into contact if the ventral, and especially the 
anterior ventral portions of the valves, owing to their 
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very convex nature, remained in position. In other 
words, it would be impossible for the ephippium to form 
a closed covering for the egg. 

In addition to the outer protective covering which has 
just been described, there are also some very delicate in- 
ner membranes which surround the egg, as indicated in 
fig. 1. They most probably consist of the moulted inner 
layer of the shell valves, and, so far as can be seen, do 
not appear to have undergone any special alteration. The 
resting egg itself — there is never more than one in any 
ephippium — is very largely composed of Mmall globules 
of a dull greenish oily material. At the edges it is 
slightly translucent, but elsewhere opaque. It can readily 
be distinguished from a ^ ^summer" or parthenogenetic 
egg by its rather larger size and general opacity. Of 
course it is enclosed in a special covering of its own, the 
egg-shell properly so-called. In fig. 3 a brgken egg-shell 
is shown, inside its protecting ephippium, after the hatch- 
ing out of the young Bosmina. 

It will be apparent from the foregoing description that 
the ephippium of Bosmina much more nearly approaches 
the homologous structures found in the majority of the 
LynceidsB than it does those of the Daphnidce. It is, in 
fact, scarcely worthy of the name of an ephippium, as 
that word is commonly understood, but would be more 
correctly designated as a proto-ephippium, a term I have 
already employed for these less highly developed types 
of protective egg-coverings. — Quekett Club. 



On the Resolution of Amphipleura Pelleucida with a 
Dry Lens and Axial Illumination. 

A. A. MERLIN, F. R. M. S. 

Many members of our Club have been long familiar 
with the structure of Amphipleura pellucida as revealed 
by oil-immersion objectives of the highest class and aper- 
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tare. The point to which I now beg to call yoar atten- 
tion is the accomplishment of the resolation of normal 
specimens of this diatom by means of Zeiss's dry 4 mm. 
apochromat, and S-Oths solid axial cone from Poweirs ad- 
justable apochromatic condenser. 

I was led to attack the A, pellucida with the above 
specified optical arrangement through having remarked 
the great strength of the resolution yielded by some real- 
gar-mounted specimens under the Zeiss 3 mm. of N. A. 
1*4 and a solid axial cone of about N. A. 1*2 from an oil- 
immersion condenser. I must confess that the exact 
theoretical resolving limit of an object glass of N. A. *95, 
as given in the table on page 86 of Carpenter's *^The Mi- 
croscope and its Belations" (Seventh Edition, Edited by 
Dallinger, 1891), had at the time escaped my memory , 
otherwise it is extremely improbable that any such at- 
tempt would have been made. 

It was found, however, that in actual practice the 4 
mm., used in conjunction with a 2T compensating ocular, 
with which eyepiece the image remained perfectly sharp , 
would steadily show the fine transverse striae on realgar 
mounts, although the lineation was much fainter than 
that revealed by oil-immersion lenses of large aperture. 

The resolution of valves in realgar having been ac- 
complished, dry and balsamed specimens were next ex- 
amined, and to my very considerable surprise, both prov- 
ed resolvable with the 4 mm. and 5-6ths axial cone. In 
balsam the striae appear as extremely faint, but clean, 
grey lines of great fineness. Although most faint and 
difficult, they have been held with perfect certainty for 
short intervals, slightly averted vision proving of materi- 
al assistance in this instance. 

In order to satisfy myself that the true striae are in- 
deed rendered visible by the 4 mm., a valve has been 
first arranged to exhibit them under the lens, an oil-im- 
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mersion being afterwards substituted, wben the lines have 
been found to be identical, and of the same fineness and 
distance apart with both objectives, the only difference 
being in the strength of the resolution afforded by them. 

The significance of the above results is at once appar- 
ent on turning to the aperture table^ where we find that 
N. A. '96 is given as the limit of resolution of the A. pellu- 
cida; hence it would appear that the Zeiss 4 mm. of N. 
A. '95 (nominal), illuminated by a6-6ths solid axial cone, 
is in practice capable of revealing structure just within 
the theoretical resolving limit of a lens of N. A. '96, and 
also that this resolution is attainable not only in media 
of high refractive index, but also in balsam and with dry 
mounts. 

Now the 4 mm., although its guaranteed minimum N. 
A. is only *95, as a matter of fact is quite likely to pos- 
sess a N. A. of '96, or even one slightly in excess of this, 
so that theoretically, without any deduction for technical 
imperfections, it would be just capable of resolving the 
A, pellucida; but that this theoretical limit should be 
actually attained by a lens with strictly axial illumination, 
and on specimens mounted in media of both high and low 
refractive index, cannot but be regarded as a very extra- 
ordinary and interesting result^ it having been hitherto 
considered that the transverse striae of the A. pellucida 
are in actual practice only just discoverable with the dry 
achromatic lenses of N. A. 1 *0, and that only on speci- 
mens mounted in a medium of about 2*4 refractive index 
when illuminated by oblique light in one azimuth along 
the valve. 

Perhaps not the least interesting and satisfactory out- 
come of these observations is the indication that a dry 
lens is capable of working to its full theoretical capacity 
on balsam-mounted objects, the resolution only becoming 
more conspicuous in media of higher refractive index. 

In addition to the A. pellucida many other forms have 
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been recently studied with the 4 mm. and a 5-6th8 solid 
axial cone. The most difficalt structural features have 
not been seen with a lesser cone, but I do not assert that 
they may not possibly be so resolved, although the re- 
sults of my observations have strongly inclined me to 
the belief that, with axial illumination, structure just 
within the capacity of the lens employed can only be 
seen with a very large cone. It has appeared to me that 
closing down the cone, while greatly strengthening the 
contrast of the coarser, causes the finer detail to disappear 
altogether, and materially reduces the separating power 
of the objective. With reference to this matter the fol- 
lowing experiment may prove interesting : — Arrange a 
Cherryfield Navicula rhomboides, mounted in a mixture 
of monobromide of naphthaline and balsam, under a good 
semi-apochromatic i" of N. A. *'r'r, and 27 ocular, so that 
the valve shall lie longitudinally along and on the sharply 
focussed edge of the lamp flame. With slightly under | 
cone the longitudinal striae will appear conspicuous 
throughout the entire length of the valve, while the closer 
transverse striae, although they may be seen to a certain 
extent, are far less satisfactorily defined, no thoroughly 
clear separation being apparent. Now replace the smaller 
by a 6-6ths cone. The coarse strongly-defined longi- 
tudinal striae disappear, and at the first glance all struc- 
ture may seem to have disappeared with them, but a little 
careful scrutiny will reveal the presence of a faint dotted 
resolution, the transverse divisions of which are as fully 
and cleanly shown as the longitudinal. 

I am aware that the results dealt with in this paper 
can not meet with general acceptance until ^they receive 
confirmation at abler hands than mine, nor indeed would 
it be desirable that they should be so accepted, involving 
as they do important theoretical considerations, until in- 
dependent practical experience shall have placed their 
truth beyond doubt. 
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The sabjoined notes on some of the forms lately ez- 
amined with the 4 mm. may be of interest. Avery large 
central solid cone has been invariably employed in con- 
junction with either Gifford's or the beautiful new acetate 
of copper screen. 

Nitzschia curvula Sm. This diatom is mounted next 
to Amphipleura pellucida. 

Grun. MoUer's balsam type slide. Transverse striae 
extremely faint and difficult. A delicate object even with 
N. A. 1-3 and 1-4. 

Nitzschia linearis and N. obtusa Sm. In balsam. The 
former very faintly resolved into transverse striae, the 
latter not so difficult. Dr. H. Van Heurck, in his "Syn- 
opsis des Diatomees/* gives i^T. linearis as having 27 to 80 
striae in 0*01 mm. (26*399 mm. = l inch), and N. obttAsa 
26 to 27 in 0*01 mm. N, sigmatelia Grun., is given at 26 
to 26 striae in 0*01 mm., but the specimen of this form on 
the type slide has much finer structure than N. linearis 
and N, obtusa, 

Nitzschia sigmoidea Sm. Holler's dry •*Probe-platte" 
— 26} to 26 striae in 0-01 mm. according to Van Heurck. 
This is remarkably easy with the 4 mm., the striae pre- 
senting a beaded appearance. They can be certainly seen 
with the 12 mm. apochromat of N. A. *6&, so do not prob- 
ably, in this instance, exceed 66,000 to the inch. A speci- 
men in balsam is also very easy with the 4 mm. 

Nitzschia sigma Sm. Van Heurck gives 22 striae in 
0*01 mm. Distinctly dotted in balsam, and very easy in 
mixed monobromide of naphthaline and balsam. 

Orammatophora oceanica Ehrenbg.— G, subtilissima^ 
Holler's dry "Probe-platte." Resolved into transverse 
striae. Van Heurck gives 30 striae in 0*01 mm. for the 
O. oceanica var. indica Grun., and 30 to 31 for the G. 
oceanica var. novaezeelandiae Grun. Some specimens of 
G. subtilissimay however, are finer, running at about 88 , 
000 to the inch. 
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Naf>ictUa crassinervis. Striae 34 to 35 in 0*01 miA% 
according to Van Henrck. This has proved a most delio-' 
ate object with the 4 mm., both dry and in realgar. With 
N. A. 1*3 and 1*4 realgar mounted valves are sharply 
resolved into dots, bat the transverse striae have alone 
been seen with the dry lens. 

Hyalodisctis subtilis. In a mixture of monobromide of 
naphthaline and balsam. Dotted structure on outer zone 
well seen, although faint and difficult near the edge of the 
disc. In balsam mounts the structure appears still fainter, 
but nevertheless may be traced nearly to the outer edge, 
where it runs at about 76,000 to the inch. 

Surirella gemma Ehrbg. In realgar the beading has 
been seen beautifully defined with the valve arranged 
longitudinally on the sharply focussed edge of the lamp 
flame. Specimens mounted dry, in balsam, and in quini, 
dine, have been also examined, but their complete resolu- 
tion has proved a much more difficult matter. 

Colletonema vulgare. Holler's balsam type slide. This 
has been most carefully studied with the 4 mm. The 
resolution is very faint, and requires particularly exact 
focal adjustment, but when once seen it can be held fairly 
steadily without any great difficulty. Dr. Van Heurok 
writes of this diatom, <*Stries fines, delicates, les moy- 
ennes faiblement radiantes, les terminales paralleles- 
environ 34 en 1 c. d. m.; les stries medianes plus fortes, 
plus ecartees, 24 en 1 c. d. m. et plus radiantes.'* 

Navicula major. MoUer's balsam type slide. The full 
resolution of the structure of the bands on the hoop of 
this diatom is by no means easy, even with the Zeiss 3 
mm. apochromat of N. A. 1*4. Notwithstanding this, 
the resolution is carried very far by the 4 mm., the striae 
appearing remarkably black, crisply defined, and well 
separated, their beaded nature being quite recognizable, 
although not so fully revealed as with the oil-immersion. 
On this specimen the striae alone are just visibly separat- 
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ed by the 12 mm. apochromat, S-Gths axial cone, and a 
Huyghenian eyepiece magnifying about 46 times, the 27 
compensating ocular not proving suflSciently powerfal 
for the purpose with this objective. 



Larval Water-mites on Aquatic Animals. 

C. D. SOAR, F. R. M. S. 

In a paper on Hydrachnidae^ read in 1896, (Joum. Q. 
M. C.y Vol. VI., p. 318X I mentioned that I wished to 
make myself familiar, as far as possible, with the larval 
forms of water-mites, and by a systematic search among 
all kinds of our pond-life to find out upon what creatures 
these larvae occurred, and if the same species was always 
parasitic on the same host. Since then I have collected 
and examined a great many aquatic insects, etc., but the 
results so far have been rather poor. They have, however, 
been considered sufSciently interesting to put on record. 

One of the most common aquatic insects upon which to 
find the larvae of Hydrachnidae is Corixa geoffroyi. I 
'have found a great number of these, and some of them I 
have succeeded in keeping alive long enough to allow the 
red globular water-mite larvae to drop off and become 
free-swimming. The latter always turned out to be the 
nymphs of one of the species of the genus Hydrachna. 

In September, 1898, on the Norfolk Broads, I took a 
number of water-boatmen, Notonecta glauca^ e^Slxcted with 
thcTedglobular parasites. I brought some of them home, 
but, although I kept one or two alive for a long while, I 
did not succeed in getting any of the larvae to arrive at 
the next stage. In the spring of 1899, 1 again paid a visit 
to the same neighborhood, and succeeded in capturing 
some more water-boatmen. A number of these were 
brought home alive, as before, and this time I was success- 
ful in getting some of the red globules attached to the 
legs and body of the water-boatmen to become free-swim- 
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ming in the nymph stage. These again all turned ont to 
be a species of the genus Hydrachna. By comparing the 
size of the red larvae found on Notonecta glauca in the 
autumn of 1898 with those found on the same form at 
the same spot in the spring of 1899, I have come to the 
conclusion that the water-mite larvae remain attached to 
their hosts for a whole season — namely, from the sum- 
mer of one year until the spring of the next — and the 
fact that those I found in the autumn did not undergo 
any alteration helps to strengthen this opinion. 

I have further found two small yellow pear-shaped lar- 
val water-mites on the larval form of a gnat, and also one 
on an Ephemera larva, but I have been unable to rear them. 

I have found also that the water-scorpion, Nepa cinerea^ 
is a favorite host with some species. But I have not 
been able to keep any alive long enough to find out to 
what species of water-mite the larvae belong. In Epping 
Forest I took a specimen of Ranatra^ literally covered 
with red water-mite parasites of all sizes. This I succeed- 
ed in keeping alive until ten specimens became free-swim- 
ming. They all turned out to be nymphs of Hydrachna 
fflobosa Geer. But the most curious find, perhaps, in 
this connection, has been a small fish from a pond on 
Earlswood Common with two larval forms of water-mites 
attached, which I take to belong to a species of Arrenurua. 
Quekett Club. 



Viewing Difi'raction Spectra. 

J. REINBERG, F. R. M. S. 

It is a matter of common knowledge that the diffraction 
spectra, which an object under the microscope gives rise 
to, may be observed by removing the eyepiece and look- 
ing down the tube. But unless the eye is kept perfectly 
steady, which is difficult, they shift and change about. 
For this reason Dr. Johnstone Stoney recommended look- 
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ing at them through a pinhole near the eyepiece, a me- 
thod which I followed for some time. This, though it 
does away with the shifting, reduces the light very much. 
It is also possible to view the spectra by screwing an 
objective into the lower end of the sliding draw-tube, 
with eyepiece in position at the upper end, and then 
focussing down on to the upper focal plane of the object- 
ive, but this is a cumbersome business. Latterly I have 
employed a method which is exceedingly convenient and 
efficient. The dififraction spectra, as is known, are not only 
formed in the focal plane of the objective, but are reform- 
ed just above the eyepiece, and may there be viewed by 
means of a lens. So I have mounted in a short tube the 
objective of one of the cheap toy microscopes, which is 
in effect a lens of about a i inch focus stopped down to 
an actual aperture of about 1 mm. The diffraction spectra 
ocular, as we may call it, when placed on the ordinary 
eyepiece of the microscope, on the cap of which it fits 
shows the spectra splendidly, magnifying them at the 
same time. It gives plenty of light, and the spectra can 
not shift. I can strongly recommend the arrangement 
to those who cultivate the useful habit of studying the 
spectra, t. e,, the optical effect produced by na object, as 
well as the object itself. — Quekett Cltib. 



Sketch of J, D. Whelpley. 

Born at Battle Creek, Mich., May 24th, 1861, Dr. Whelpley 
has just turned 40. To enumerate even the larger portion 
of the things which he has done during the comparatively 
few years of his existence would fill a volume, so no attempt 
will be made in this slight sketch to touch his career except 
at the high places. To show the strength of heredity it 
may be well to state in the first place that the subject of 
this notice is descended from a family of physicians, his 
father, grandfather and great-grandfather having practiced 
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medicine. From his materDal side, the Doctor inherited a 
love for literature. His mother's family produced many 
politicians, his maternal great-grandfather having been one 
of the tamers of the constitution of Wisconsin, the inkwell 
from which that famous document was written being now 
in the Doctor's possession. This ancestor was once a can- 
didate for governor of Wisconsin, on the losing side. The 




famous Salmon P. Chase was a relative of Dr. Whelpley'a 
mother. 

Young Whelpley's education was aquired in the schools 
of his native state, including the college at Ote^o. When 
hardly more than a hoy he tried his hand at teaching a 
country school, with what success may be judged from the 
act that he is yet a teacher. Before moving to St. Xioaia in 
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1881 to take advantage of the opportunity presented by the 
city to acquire a college education i^ pharmacy, the future 
president of our leading pharmaceutical organization had 
received his first instructions in bottle washing and window 
cleaning in Michigan, and had also practiced pharmacy in 
Illinois. 

Applying himself to his studies with his usual diligence, 
the student was graduated by the St Louis College of Phar- 
macy in 1883 with the highest record which had been made 
at that institution up to that tine, and won the gold medal 
for general excellence. While at college his irrepressible 
predilection for teaching compelled him to form a quiz class 
— the first in the history of the college— of which he was 
master. Upon his graduation he became a regular quiz- 
master of the college and has continued his connection with 
the teaching faculty ever since, being now professor of mi- 
croscopy. 

When but sixteen years old, Mr. Whelpley began to read 
medicine, but did not go about it seriously until many years 
later. In 1890 he was graduated by the Missouri Medical 
College, ranking third in a class of 117, notwithstanding the 
fact that he was looking after outside interests while carry- 
ing on his studies. 

Five years before he had gained his degree of M. D. Dr. 
Whelpley began to teach in the medical college mentioned. 
After his graduation he became a member and secretary of 
the faculty. For ten years he filled the chair of histology, 
physiology, and microscopy, and then, upon the merging of 
Missouri and St Louis Colleges into the Washington Uni- 
versity, he became, and still is, professor of materia medica 
and pharmacy in the latter. He is also professor of the 
same two branches in the dental department of the univer- 
sity. The Doctor, or Professor, as he should be known in 
this connection, has a faculty of being able to impart to his 
students any knowledge he possesses. He is popular with 
the boys, and is able to be on the most friendly terms with- 
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out in any degree losing any of his own or of their respect. 

In addition to his oiher work as a teacher the Doctor de- 
livers free popular lecijjires on scientific subjects during the 
winter. 

This many-sided man under discussion is a member of the 
American Medical Association, as well as of his state and 
city societies, and also of the local Academy of Science, and 
Historical Society. He was a delegate to the Pharmacopoe- 
ial Convention in 1890, and agaili in 1900, being elected 
secretary of the convention the latter year. He is also active 
in the alumni associations of the colleges of which he is a 
graduate, and is well up in Masonry and Odd Fellowship. 

The literary work of the new president began when he 
was young. He acted as correspondent for the newspapers 
while still a boy, and also edited a college paper. Soon after 
going to St. Louis he became the pharmaceutical editor of 
the St. Louis Druggist. The paper became the National 
Druggist, and he became the editor. In 1890 he left that 
paper and assumed entire charge of Meyer Brothers Druggist 
a position which he still holds. He has published Curtman's 
Lecture Notes, and Whelpley's Therapeutic Terms. His 
contributions to the statistical knowledge of the use of the 
metric system have been large. 

In 1892, Dr. Whelpley and Miss Laura Spannagel, the 
daughter of a well known St. Louis banker, were married. 

While making no public pretense to scientific attainment 
Mrs. Whelpley took a post-graduate scientific course at 
Cornell and is well versed and much interested in her hus- 
band's work. Their pretty home is a veritable museum of 
archcBology and microscopy. In it is a large library of mi- 
croscopical works, about 8,000 rare microscopical specimens, 
a large and unique collection of Indian relics and like his- 
toric and prehistoric things. This home is open to students 
of science, some coming from Europe to visit it and see arch- 
fiBological specimens which cannot be duplicated in any of 
the museums of the world. 
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A Murder Trial in WashioKton. 

A Mrs. Booine is oa trial for the alleged murder of James 
Seymour Ay res in his bed-room at 2 o'clock one morning 
last May. She admits that she alone was with him at the 
time of shooting, but claims self-defence. Curiously, it is 
to her interest to prove blood on her garments to an extent 
that will show that there was a hand to hand struggle. 
Her expert. Dr. Sterling RufiBin, testified as follows: 

Q. What are the principal tests for blood spots? — ^A. 
There are three tests in particular — the Wyeth, micro- 
scopic, and Haeman-crystal tests. 

Q. Are all in vogue at the present? — ^A. Yes, sir. Allare 
in vogue and are recognized by the scientific world as reli- 
able. 

Q. Are they all conclusive? — When applicable ; yes, sir. . 

Q. Did you make any experiments as to whether there 
was any blood on Mrs. Bonine's wrapper? — Yes, sir. 

Q. Where? — A. In Dr. Schaeffer's ofl&ce. 

Q. Who was present? — A. Dr. Schaeffer and Dr. Carroll 
at one time and Dr. Schaeffer, Dr. Carroll, and yourself at 
the other time. 

Q. Did Dr. Schaeffer observe the experiment? — ^A. Yes, 
sir. 

Q. What did you find regarding the condition of the 
wrapper? — A. I found several rips and tears. 

Q. Did you inflict or enlarge any of these? — ^A. No, sir; 
not by the fraction of an inch. 

Q. Did you examine the wrapper for blood spots? — A. 
Yes, sir. I took pieces of the wrapper from several places 
for the purpose of examining them. 

Q. Where from? — A. I took one piece from the front and 
one from the back of the lining of the green velvet yoke 
and various other specimens. Some consisted of the vel- 
vet and some of the brown material of the wrapper. 

Q. What was the result oi your examination of the two 
specimens taken from the yoke? — ^A. I found blood on both. 

Q. What tests did you use? — A. I used the Wyeth, mi- 
croscopic, and Haeman-crystal tests. 
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Q. What did they show? — A. Each showed there was 
blood oa both specimens. 

Q. Were all of the tests applicable and conclusive? — ^A. 
Yes, sir. 



Notes on Microscopy. 

M. I. CROSS. 

The Microscopical Examination of Metals. — It is a 
little singular that a study which has assumed such great 
importance as the examination of steel and iron under the 
microscope has done during recent years should not have 
received any treatment whatever in so exhaustive a work 
s the new edition of "Carpenter on the Microscope." It 
is a highly technical and important subject and has become 
an absolute essential in all iron and steel works. In fact, 
there is probably no factory of standing that is not equip- 
ped with suitable instruments both for observing and 
photographing. 

Although much information regarding the chemical con- 
stitution of the metal is disclosed by the microscope, it is 
in ascertaining the mechanical properties that the special 
value of the examination lies. 

For instance, the structure of steel varies with the dif- 
ferent degrees of hardness andtheamount of heat to which 
it has been subjected, and it is possible to gain definite in- 
formation concerning the suitability of the metal for the 
purposes for which it is to be used by meansof the micros- 
cope. 

In the manufacture of guns the microscope is invariably 
resorted to, and it can be definitely determined before the 
manufacture is proceeded with whether the metal is suit- 
able for the purpose, or any defect has taken place in the 
heating or quenching which would render the gun unsafe 
or unsatisfactory. 

Engineers can detect flaws, blow-holes, defective welds, 
etc., and in many ways are able in an early stage to avoid 
the trouble incident to the use of imperfect metal in the 
finished article. Microscopes for the exclusive purpose 
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require no substage apparatus or mirror, and although the 
completed stand is usually employed, the demand has be- 
come sufficiently marked for makers to produce special 
instruments in which a large mechanical stage is provided, 
but no fittings beneath the stage. Among these are Rei- 
chert, of Vienna, C. Baker, of London, and Queen, of 
Philadelphia. In all of these the vertical illuminator plays 
an important part; some observers preferring the pattern 
with a prism, others the cover-glass reflector, while many 
employ both, finding that each pattern is advantageous 
according to the structure examined. 

When the light and illuminator haveonce been adjusted, 
it is important that no movement of the body of the mi- 
croscope takes place, or the illuminating»would have to be 
re-set. To obviate this, these special microscopes by 
Queen and Baker have rackwork focussing adjustment to 
the stage, together with levelling screws, so that any want 
of parallelism in the piece of metal may be corrected, and 
the face set at right angles to the plane of the objective. 
It will be seen from this that the subject has received care- 
ful consideration, and that suitable means are available for 
accurate work. 

The metals themselves that are to be observed have to 
be prepared with great care ; the processes are technical, 
and vary with the purpose of the examination. Generally 
a small sample block is taken, and cemented to a pieee of 
glass. It is then ground and polished on a series of emery 
papers, and finally with a very fine polishing material such 
as rogue, until no scratches can be detected. 

Although the harder portions can be in many instances 
seen at this stage, chemical means have to be resorted to, 
to differentiate the structure, the action being unequal on 
the different constituents, and it is by the treatment with 
such chemicals — nitric acid and liquorice juice being among 
the most important — that the chemical composition is de- 
tected. Many of the constituents have received distinct- 
ive names, among them being: — 

Ferrite, which is the name given to pure iron. 

Cementite, representing the iron carbide in steeL 
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Pearlite, a mixture of cementite and ferrite. 

Martensite, the structure of quenched steel. 

Austenite, a name given to structure which is produced 
in steel in which there is a hig-h proportion of carbon. 

There is vastly more to be learned of this interesting* 
subject, and it is a field in which the amateur could with 
interest and profit make investigations. 

Multiplied Imagbs in Diatoms. — Happening to bold a 
needle over the mirror of the microscope while a slide of 
Triceratium was under examination, I noticed that its 
point appeared dimly in each of the interspaces, and on 
racking the body of the microscope slightly upwards in 
same manner as is necessary when observing multiplied 
imag'es in the cornea of the eye of a beetle, I noticed that 
it became distinctly sharp. I then placed a piece of black 
paper cut in the shape of a cross on the mirror, and with 
a 1-6 in. objective saw it sharply displayed, although on a 
much smaller scale than in tbe eye of beetle. 

Experiments were then made with Coscinodiscus and 
other diatoms, and the same result was shown. This 
would seem to indicate that these interspaces are lenticu- 
lar in shape, and it may be that with this knowledg*e fur- 
ther light may be shed on the complex question of the 
ultimate structure of some of the Diatomaceae. 
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